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Description 

Background of the invention 

In U.S. Patent No. 4,219,559 there are described a number of A/-heterocyclyl-4-piperidinamines having 
the formula 



(r ). 



which compounds are useful as antihistaminic agents. 
is The compounds of the present invention differ from the prior art compounds essentially by the nature 

of the 1-piperidinyl substitutent. 

Description of the preferred embodiments 

This invention is concerned with novel /V-heterocyclyl-4-piperidinamines which may structurally be 
20 represented by the formula 

R R l 

25 V?— iT K ^iT"^3 cm 



« 1 VHnr N YM 



the pharmaceutical^ acceptable acid addition salts and the possible stereochemically isomeric forms 
30 thereof, wherein: 

A 1 =A 2 =A 3 =A 4 is a bivalent radical having the formula 

— CH=CH— CH=CH— (a-1), 
35 — N=CH— CH=CH— (a-2), 

— CH-N— CH=CH— (a_ 3 ) f 

— CH=CH— N=CH— (a-4), or 

— CH-CH—CH-N— (a-5), 

wherein one or two hydrogen atoms in said radicals (a-1) — (a-5) may, each independently from each other, 
be replaced by halo, lower alkyl, lower alkyloxy, trifluoromethyl or hydroxy; 

R is a member selected from the group consisting of hydrogen and lower alkyl; 
R 1 is a member selected from the group consisting of hydrogen, alkyl, cycloaikyl, Ar 1 and lower alkyl 
substituted with one or two Ar 1 radicals; 

R 2 is a member selected from the group consisting of hydrogen, lower alkyl, cycloaikyl, (lower alkyl)- 
CO— , (lower alkyl)OCO— and Ar*-lower alkyl; and 
L is a radical of formula 

X 

W-C-Y-Alk- ( b-1 ) ; 

:-n ^) 



— 2 n 



x 



a X 



w 2 J<U*-^yi-Y-Alk- (b-3» ■ 
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5 Het-ADc- <b-5)i 

(lower alkenyD^-Alk- (b-6) i or 

io i) where A 1 =A 2 — A 3 =A 4 is a radical of formula (a-3). (a-4) or (a-5), or 

ii) where A^A 2 — A 3 =A 4 is a radical of formula (a-1) or {a-2), and R 1 is Ar 3 or lower alkyl substituted with 
one or two Ar 3 radicals, said Ar 3 being pyrazinyl, thiazolyl or imidazolyl, optionally substituted with lower 
alkyl: L may also be a radical of formula Ar 1 — Alk — (b-7); 

said W being a member selected from the group consisting of hydrogen, lower alkyl, Ar 1 , ArMower 

is alkyl, 1-piperidinyl, 1-pyrrolidinyl, 4-morpholinyl, 

a radical of formula ^^^^^^ <c-l-a>, 

a radical of formula -*Jfc^ If "^L^ (c-l-b), or 



a radical of formula W 1 — Z 1 — (c-1-c), wherein R 3 and R 4 are each independently hydrogen or lower alkyl; 
and W 1 is cycloalkyl or lower alkyl, optionally substituted with up to two substituents selected from the 
30 group consisting of hydroxy, lower alkytoxy, 1-piperidinyl, 1-pyrrolidinyl, 4-morpholinyl and Ar 1 ; and 
where Z 1 is NR 8 , W 1 may also be hydrogen, amino, lower alkylamino, Ar 1 -amino or nitro; 

said W 2 being a member selected from the group consisting of hydrogen, lower alkyl, Ar 1 and a radical 
of formula R 5 — Z 1 — (c-2-a), wherein R 5 is hydrogen, lower alkyl or Ar 1 ; 

said T being a radical of formula 

35 

X 

R 6 — Z — C — Y 2 — (c-3-a), or 

^ R7_ S o 2 _ NR s_ ( C .3_b); R 6 being hydrogen, lower alkyl or Ar 1 ; R 7 being lower alkyl or Ar 1 ; and R a being 
hydrogen or lower alkyl; 

said Het being a radical of formula (c-1-a), (c-1-b), or a radical of formula 





"X^ 0 or a radical « 13 lTX^ 
I 10 'of formula \ J 



or of formula _i 2- JL /H-R 1 

(c-4-c) , 



55 wherein R 9 # R 10 , R 11 and R 12 are each independently hydrogen or lower alkyl; and wherein R 13 is hydrogen, 
lower alkyl or amino; or 

said Het being furan substituted with lower alkyl, said lower alkyl being optionally substituted with 
hydroxy, mercapto, lower alkyloxy, lower alkylthio, (aminolower alkyl)thio, Ar 1 — O — or with a radical of 
formula 



60 



65 



.n ^ ^ z-c a, -y- 

s 2s , \ 

(c-4-d-D . 

R 14 ~ 
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s being an integer of from 1 to 6 inclusive; or where Z or Y is a direct bond, s may also be 0; and R 14 being 

hydrogen or lower alkyl; 

wherein: n is 0 or the integer 1 or 2; 

X is O, S, NR 15 or CHIM0 2 ; 
5 Y is O, S, NR 16 or a direct bond; 

Y 1 is O, S or NR 16 ; 

Y 2 is S or NR 16 ; 

Z is O, S, NR 8 or a direct bond; 
Z 1 is O, S or NR 8 ; 

10 X a and Y 3 independently having the same meaning of X respectively Y; 

said R 15 being hydrogen, lower alkyl, cyano, nitro, Ar*-sulf onyl, lower alkylsulfonyl, lower alkylcarbonyl 
or Ar-carbonyl; 

said R 16 being hydrogen, lower alkyl, (Afllower alkyl, 2-lower alkyloxy-1,2-dioxoethyl; or a radical of 
formula — C(=X)— R 17 ; 

15 R 17 being hydrogen, lower alkyl, Ar 2 , AHMower alkyl, lower alkyloxy, Ai^-lower alkyloxy, mono- or 
di(lower alkyDamino, ArMower alkylamino or ArMower alkyKlower alkyDamino; 

wherein Ar 1 is a member selected from the group consisting of phenyl, being optionally substituted with up 
to three substituents each independently selected from the group consisting of halo, hydroxy, nitro, cyano, 
trifluoromethyl, lower alkyl, lower alkyloxy, lower alkylthio, mercapto, amino, mono- and didower 
20 alkyDamino, carboxyl, lower alkyloxycarbonyl and lower alkyl-CO— ; thienyl; halothienyl; furanyl; lower 
alkyl substituted furanyl; pyridinyl; pyrazinyl; thiazonyl and imidazolyl optionally substituted with lower 
alkyl; and wherein Ar 2 is a member selected from the group consisting of phenyl being optionally 
substituted with up to three substituents each independently selected from the group consisting of halo, 
hydroxy, nitro, cyano, trifluoromethyl, lower alkyl, lower alkyloxy, lower alkylthio, mercapto, amino, morio- 
ns and didower alkyDamino, carboxyl, lower alkyloxycarbonyl and (lower alkyl)-CO; 
provided that: 

i) when A 1 = A 2 — A 3 = A 4 is a radical of formula (a-1 ) or (a-2), and L is a radical of formula (b-1 ), wherein W 
is other than hydrogen or other than a radical of formula (c-1-a) or (c-1-b), then X is other than 0; 

ii) when L is a radical of formula (b-1), wherein W is a radical of formula (c-1-c), wherein Z 1 is NH then 
30 w 1 is other than hydrogen or lower alkyl; 

iii) when A 1 =A 2 — A 3 = A 4 is a radical of formula (a-1 ) or (a-2), and Lisa radical of formula (b-3), wherein 
X is O, Y is NR 16 , O or a direct bond, and X a is 0, 

. a) then Y* is not 0; 
b) and W 2 being lower alkyl then Y 3 is not a direct bond; 
35 As used in the foregoing definitions the term halo is generic to fluoro, chloro, bromo and iodo; the 
term "lower alkyl" is meant to include straight- and branched-chain saturated hydrocarbon radicals having 
from 1 to 6 carbon atoms such as, for example, methyl, ethyl, 1-methylethyl, 1,1-dimethylethyl, propyl, 2- 
methylpropyl, butyl, pentyl, hexyl; "alkyl" is meant to include lower alkyl radicals, as defined hereinabove, 
and the higher homologs thereof having from 7 to 10 carbon atoms; the term "cycloalkyl" is generic to 
40 cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; "lower alkenyl" is meant to include straight- or 
branched-chain hydrocarbon radicals containing one double bond, and having from 2 to 6 carbon atoms 
such as, for example, ethenyl, 2-propenyl, 2-butenyl, 3-pentenyl and 3-hexenyl; and "lower alkanediyi" is 
meant to include bivalent straight- or branched-chain alkanediyl radicals having from 1 to 6 carbon atoms. 
Some of the compounds of formula (I) may contain in their structure a keto-enol tautomeric system or 
45 a vinylog system thereof and consequently these compounds may be present in their keto form as well as 
their enol form. 

Preferred compounds within the invention are those wherein: 

i) L is a radical of formula (b-1), wherein Y is NH, X is O and W is hydrogen; or L is a radical of formula 
(b-1 ) wherein X is S, NH or NCN, Y is NH and W is 1-piperidinyl, 1-pyrrolidinyl, 4-morpholinyl, or a radical of 
so formula (c-1-c), wherein Z 1 is NR 8 and W 1 is amino, nitro or lower alkyl, optionally substituted with one 
hydroxy, lower alkyloxy, 1-piperidinyl, 1-pyrrolidinyl, 4-morpholinyl or phenyl radical, or with two lower 
alkyloxy radicals; or L is a radical of formula (b-1), wherein X is S, NH or NCN, Y is NH and W is lower 
alkyloxy of lower alkylthio; or wherein Lis a radical of formula (b-1) wherein W is a radical of formula (c-1-a) 
or (c-1-b); 

ss ii) L is a radical of formula (b-2) wherein n is 1, X is O or S and W is a radical of formula (c-1-c), wherein 
Z 1 is NR 8 and W 1 is lower alkyl; 

iii) L is a radical of formula (b-3), wherein X is O, Y is NH, X* is O, YH a is NR ,S and W 2 is lower alkyl; 

iv) L is a radical of formula (b-4), wherein T is a radical of formula (c-3-a), wherein X is O or S, Z is NR 8 
and R is hydrogen or lower alkyl; or wherein T is a radical or formula (c-3-b), wherein R 8 is hydrogen and 

60 R 7 is lower alkyl ; 

v) L is a radical of formula (b-5) wherein Het is a radical of formula (c-4-a), wherein R 9 , R 11 and R 12 are 
hydrogen; or wherein Het is a radical of formula (c-4-c); or wherein Het is furan substituted with lower alkyl 
being substituted with hydroxy or with a radical of formula (c-4-d-1 ), wherein Y is O or S, Z is NH or a direct 
bond and R 14 is hydrogen; 

65 vi) L is a radical of formula (b-6) wherein Y 1 is 0; 
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vii) L is a radical of formula (b-7) wherein Ar 1 is phenyl substituted with hydroxy or lower aikyloxY; 
In order to simplify the structural representations of the compounds of formula (I) and of certain 
precursors and intermediates thereof, the 

R 1 . 
I 



R 

\ / iTTl T| x 2 " radical wi " hereafter 1)6 

R N lv y 



represented by the symbol D. . , Q ,, n 

The compounds of formula (I) can generally be prepared by reacting an intermediate of formula uu 
with a piperidine derivative of formula (111), following art-known alkylating procedures. 

Q 1 + Q 2 -D ^ X»-D (I) 

(II) (IIX) 

Q 1 and Q 2 are selected so that during the alkylation reaction a radical or formula L is formed. 
For example, the compounds of formula (I) can generally be prepared by N-alkylating a piperidine of 
formula (111) wherein Q 2 is hydrogen, said piperidine being represented by the formula (II1-a), with a reagent 
of formula (II) wherein Q 1 has the general formula L — G, (ll-a). 

l-c ♦ h-d ■-ifcyi«tio^ (1) 

reaction 

(Il-a) (Ill-a) 



In (ll-a) G represents an appropriate reactive leaving group such as, for example, halo, e.g., chloro, bromo 
or iodo, or a sulfonyloxy group, e.g. methylsulfonyloxy or 4-methylphenylsulfonyloxy. 

Additionally, the compounds of formula (1) wherein L is a radical of formula (b-1) or (b-3) wherein Y is 
Y 1 , or wherein L is a radical of formula (b-6) or (b-2), said compounds being represented by the formulae (I- 
35 a-1), respectively (l-a-2), (l-a-3) and (l-a-4) can be prepared by alkylating a piperidine of formula (lll-b-1), 
respectively (lll-b-2) with a reagent of formula {ll-b-D respectively (ll-b-2), (ll-b-3) and (ll-b-4). 

40 W-C-G ♦ HY -Alk-D W-C-Y -Alk-D (I-a-1) 

(II-b-1) (III-b-1) 



(II-b-2) l 1 "*" 2 * 
(lower alkenyl)-G + (III-b-1) . (lower alkenyD-Y^Al^-D 



(II-b-3) (I-a-3) 
-C-G + HN j ^ W-C- 




W-C-G + HN > W-C-N 

V - (CH 2 ) n 

(II-b-4) (III-b-2) (I-a-4) 

G 1 having the previously defined meaning of G and, where G 1 is connected to >C=X it may also represent a 
65 lower alkyloxy, a lower alkylthio, an Ai^-oxy, an Ar*-thio, a lower alkylcarbonyloxy, or a lower 
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alkyloxycarbonyloxy group, and where G 1 is connected to >C=N — ft 15 , it may also be — N(lower alkyDNO. 

The compounds of formula (l-a-1), (l-a-2), (l-a-3), and the compounds of formula (I), wherein L is a 
radical of formula (b-5), wherein Het is a radical of formula (c-4-a), (c-4-b) or (c-4-c), said Het being 
represented by Het' and said compounds being represented by the formula (l-a-5), may also be prepared by 
alkylating a piperidine of formula (III), wherein Q 2 is a radical of formula — Alk — G, said piperidine being 
represented by the formula (III-c), with a reagent of formula (ll-c-1 ), respectively (lll-c-2), (ll-c-3) and (ll-c-4). 



70 



II 1 



+ G-Alk-D 



<I-a-l) 



(II-c-1) 



< III-c) 



is 



20 



W-C-Y*— ^-^-C-Y 1 + (III-c) 
(II-c-2) 

(lower alkenyD-Y^H + (III-c) 
(II-c-3) 



(I-a-2) 



(I-a-3) 



25 



Het'H 



(III-c) 



Het'-Alk-D 



(II-c-4) 



(I-a-5) 
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The compounds of formula (l-a-1) or (l-a-4), wherein W is W 1 — Z 1 — , said compounds being 
represented by the formula (l-a-1 -a), respectively (l-a-4-a), may also be prepared by reacting a reagent of 
formula (ll-d) with an intermediate of formula (lll-b-1 ) respectively (lll-b-2) in the presence of an appropriate 
>C=X generating agent such as, for example, urea, thiourea, 1,1'-carbonylbis[1 //-imidazole], lower 
alkylcarbonohalidate, carbonyl chloride, or thiocarbonyl chloride 



vW-C-Y 1 -*!* - 0 



W 1 -Z 1 H ♦ 



(I-a-l-a) 



(I2-d) 



(III-b-1) 
or 

CIII-b-2) 



generating 
agent 



(I-a-4-a) 



The alkylation reactions are conveniently conducted in an inert organic solvent such as, for example, 
an aromatic hydrocarbon, e.g., benzene, methylbenzene or dimethylbenzene; a lower alkanol, e.g., 
methanol, ethanol or 1-butanot; a ketone, e.g., 2-propanone, or 4-methyl-2-pentanone; an ether, e.g., 1,4- 
dioxane, 1,1'-oxybisethane or tetrahydrofuran; /V,/V-dimethylformamide (DMF); /V^V-dimethylacetamide 
(DMA); nitrobenzene; 1-methyl-2-pyrrolidinone. The addition of an appropriate base such as, for example, 
an alkali metal carbonate or hydrogen carbonate, sodium hydride or an organic base such as, for example, 
/V,7V-diethylethanamine or /V-(1-methylethyl)-2-pro pan amine may be utilized to pick up the acid which is 
liberated during the course of the reaction. In some circumstances the addition of an iodide salt, preferably 
an alkali metal iodide, is appropriate. Somewhat elevated temperatures may enhance the rate of the 
reaction. 

The compounds of formula (I) can also be prepared by the cyclodesuifurization reaction of an 
appropriate thiourea derivative of formula 



j-N Vn-c-nh-c 



C-NH-R 



(IV) 



Said cyclodesuifurization reaction may be carried out by the reaction of (IV) with an appropriate alkyl 
halide, preferably iodomethane in an appropriate reaction-inert organic solvent, e.g., a lower alkanol such 
as methanol, ethanol or 2-propanol. Otherwise, the cyclode-sulfurization reaction may be carried out by the 
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reaction of (IV) with an appropriate metal oxide or salt in an appropriate solvent according to art-known 
procedures. For example, the compounds of formula (I) can easily be prepared by the reaction of (IV) with 
an appropriate Hg(ll) or Pb(ll) oxide or salt such as, for example HgO, HgCI 2 , HgtOAc)*, PbO or Pb(OAc) 2 . In 
certain instances it may be appropriate to supplement the reaction mixture with a small amount of sulfur. 

s Even so methanediimines, especially /V^V-methanetetraylbis[cyclohexanamine] may be used as 
cyclodesulfurizing agents. 

The compounds of formula (I), wherein L is a radical of formula (b-1 ), wherein Y is NH and X is O or S, 
said X being represented by X 1 , and wherein W is a radical of formula (c-1-c), said compounds being 
represented by the formula (l-b-1 ), can generally be prepared by reacting an isocyanate or isothiocyanate of 

to formula (VI) with a reagent of formula (V): 

t 

W 1 -Z 1 -H + X^C-H-AIX-D W 1 -2 1 -C-NH-A1X-D 



15 



30 



55 



(V) (VI) (I-b-1) 



The compounds of formula (I), wherein L is a radical of formula (b-1), wherein Y is other than a direct 
bond, said Y being Y\ X is X\ and wherein W is a radical of formula (c-1-c), wherein Z 1 is NH, said 
compounds being represented by the formula (l-b-2), or the compounds of formula (I), wherein L is a 
20 radical of formula (b-2), wherein X is X 1 , and wherein W is a radical of formula (c-1-c), wherein Z 1 is NH, said 
compounds being represented by the formula (l-b-3), can be prepared by reacting an isocyanate or 
isothiocyanate of formula (VII) with an intermediate of formula (lll-b-1), respectively (lll-b-2). 

x 1 

25 i i i I M I 

V X -N»C*X' L + HY -Alx-D ^ W-NH-C-Y -Alx-D 



(VII) (III-b-1) (I-b-2) 



r~X i it /-?<( 

N ) w -NH-C-N ) 



(VII) + HN 

V(ck 2>» * ^" <C Vn 

< III-b-2) <I-b-3) 

The reaction of (V) with (VI), of (VII) with (lll-b-1 ) or (lll-b-2) is generally conducted in a suitable reaction- 
40 inert solvent such as, for example, an ether, e.g., tetrahydrofuran. Elevated temperatures may be suitable 

to enhance the rate of the reaction. When W 1 is hydrogen, the reaction is conducted in aqueous medium 

containing an appropriate acid, such as, for example, acetic acid. 

The compounds of formula (I) wherein L is a radical of formula (b-1), wherein Y is Y 1 and X is X 1 and 

wherein W is other than a radical of formula (c-1-c), said W being represented by W 3 , and said compounds 
45 being represented by the formula (l-c-1 ), and the compounds of formula (I), wherein L is a radical of formula 

(b-2), wherein X is X 1 and W is W 3 , said compounds being represented by the formula (l-c-2), may be 

prepared by reacting an intermediate of formula (lll-b-1) respectively (lll-b-2) with as reagent of formula 

(VIII). 

X 1 X 1 

3 II 3 H 1 

W -C-OH + (III-b-1) ^ W -OY -Alk-D 



(VIII) (I-c-l) 



3 « 



(VIII) + (III-b-2) 

~ \ (CH ) 

60 2 n 

(I-c-2) 

65 The reaction of (lll-b-1 ) or (lll-b-2) with (VIII) may generally be conducted following art-known esterification- 
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or amidation reaction procedures. For example, the carboxylic acid may be converted into a reactive 
derivative, e.g., an anhydride or a carboxylic add halide, which subsequently, is reacted with (lll-b-1) or (III- 
b-2); or by reacting (lll-b-1) or (lll-b-2) and (VIII) with a suitable reagent capable of forming amides or esters, 
e.g., dicyclohexylcarbodiimide, 2-chloro-1-methylpyridinium iodide. Said reactions are most conveniently 
conducted in a suitable solvent such as, for example, an ether, e.g. tetrahydrofuran, a halogenated 
hydrocarbon, e.g. dichloromethane, trichloromethane or a polar aprotic solvent, e.g. yV,/V-dimethyi- 
formamide. The addition of a base, e.g. /V^V-diethylethanamine may be appropriate. 

The compounds of formula (I) wherein L is a radical of formula (b-1), (b-3), (b-4), (b-5), (b-6) or (b-7), 
said compounds being represented by the formula (l-d), may also be prepared by reacting an appropriate 
alkenylene of formula (IX) with a piperidine of formula (M-a) by stirring and, if desired, heating the reactants 
together. 

I^-lower alkenediyl-H + (Ill-a) ^ I^-Alx-D (X-d) 

(IX) 

L 1 is selected so, that it forms, combined with — Alk— , a radical of formula (b-1), (b-3), (b-4), (b-5), (b-6) or 
(b-7). 

The compounds of formula (I), wherein L is a radical of formula (b-5), wherin Alk is — CH 2 — , wherein 
Het is a substituted 2-furanyl radical, said compounds being represented by the formula (l-e), can be 
prepared by reacting a substituted furan of formula (X) with an intermediate of formula (lll-a) in the 
presence of formaldehyde or a polymeric form thereof in a suitable solvent. 



,CH -D 
2 



(X) (1 -e) 

wherein R 18 is a previously described substituent of said furan ring. 

The compounds of formula (l-e), wherein R 18 is a radical of formula (c-4-d-1), wherein Y is Y\ said 
compounds being represented by the formula (l-e-1), or the compounds of formula (l-e), wherein R 18 is a 
radical of formula (c-4-d-1) wherein Z is Z\ said compounds being represented by the formula (l-e-2), can 
be prepared by reacting an intermediate of formula (X-a), (X-b) (X-c) or (X-d) with a reagent of formula (XI- 
a), (XI-b), (Xl-c) or (Xl-d); in order to simplify the structural representation of the compounds of formula (l-e- 
1) and (l-e-2) and the intermediates of formula (X-a), (X-b), (X-c) and (X-d), the 

-dower alkyl) (j^^Alk-D 

radical will further be represented by the symbol D 1 . 

s 2s > & s 2s 





<XX-a) (X-a) (I-e-1) 
Z-C H — Y^H + G-D 1 . (I-e-1) 

S 2S P 




(xi-b; (x-b) 




(XI-c) (X-c) (I-e-2) 
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^Z X H + G-C H -Y-D 1 ^ (I-e-2) 




ir s 2s 

14 



<XI-d) (X-d> 



The compounds of formula (1), wherein Lis a radical of formula (b-3), wherein Y a is other than i a direct 
10 bond, said Y" being represented by Y*" 1 , and said compounds by the formula (l-f-1), or wherein L is a 
* radical of formula {b-4) wherein T is a radical of formula (c-3-a) or (c-3-b), said compounds being 
represented by the formula (l-f-2), respectively (l-f-3), can be prepared by reacting an intermediate of 
formula (Xll-a), respectively (Xll-b) and (Xll-c), with a reagent of formula (Xlll-a), respectively (XIH-b) and 
(Xlll-c): 



55 



a », a 
X X X 



(XHI-a) (Xll-a) (I-f-1) 

X 

. II 
R -Z-C-G 

(Xlll-b) {XII-b) (I-f-2) 



.6 



to 1 + HY 2 -^^A1*-D _^ R «4^HH 



30 R 7 -S0 2 -G 1 + HKRl^T^-Alk-D _ ^ R 7 -S0 2 -NR 8 -^^-AlX-E 



(XIII-c) (XII-c) (I-f-3) 

35 The reaction of the compounds of formulae (XI) with the compounds of formulae (X) f and those of formulae 
(XIII) with those of formulae (XIII) is conveniently conducted following the same procedures as described 
hereinabove for the synthesis from (I) starting from (II) and (III). 

The compounds of formula (I), wherein L is a radical of formula (b-3), wherein X a is O or S, said X a 
being X a ~\ and wherein Y* is Y*" 1 , and wherein W 2 is a radical of formula (c-2-a), wherein Z 1 is NH, said 

40 compounds being represented by the formula <l-g-1), and the compounds of formula (I), wherein L is a 
radical of formula (b-4), wherein T is a radical of formula (c-3-a), wherein X is Z 1 and Z is NH r said 
compounds being represented by the formula (l-g-2), can be prepared by reacting a reagent of formula 
(XlV-a) respectively (XlV-b) with an intermediate of formula (Xll-a) respectivley (Xll-b). 

45 „ X 3 "" 1 * 



so (Xiv-a) (Xll-a) (I-g-11 

1 



R 6 - N= C=X 1 + HY 2 ^^-Alk-D _^ R 6 -NH-C-Y 2 ^T^-Alk-D 

(XTV-b) (Xll-b) (I-g-2) 

60 The reaction of the compounds of formula (XIV) with those of formula (XII) can conveniently be 

conducted following the same procedures as described hereinabove for the reaction of (V) with (VI), and 
(VII) with (lll-b-1) or (lll-b-2). 

The compounds of formula (I) can also be converted into each other foil owing art-known procedures of 
functional grouptransformation. Some examples will be cited hereinafter. 

6s The compounds of formula (I) having a nitro substituent can be converted into their corresponding 
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amines by stirring and, if desired, heating the starting nitro-compounds in a hydrogen-containing medium 
in the presence of a suitable amount of an appropriate catalyst such as f for example, platinum-on-charcoal, 
palladium-on-charcoal, Raney-nickel and the like catalysts. Suitable solvents are, for example, alcohols, 
e.g., methanol or ethanol. 

s Halo atoms substituted on aryl groups may be replaced by hydrogen following art-known 

hydrogenolysis procedures, i.e. by stirring and, if desired, heating the starting compounds In a suitable 
solvent under hydrogen atmosphere in the presence of an appropriate catalyst, e.g., palladium-on-charcoal 
and the like catalysts. Said halo atoms may also be replaced by a lower alkyloxy or a lower alkylthio 
substituent by reacting the starting halo-compound with an appropriate alcohol or thioateohol or, 

io preferably, an alkali- or earth alkaline metal salt or an appropriate alcohol or thioalcohol in a suitable 
solvent. Said lower alkyloxy or alkylthio substituents may be converted into alcohol or thiol groups by 
hydrolysing the starting lower alkyloxy or alkylthio compounds in a acidic aqueous medium such as, for 
example, an aqueous hydrogen halide solution. 

The compounds of formula (I), containing a Y, Y 1 or Y 2 group of formula NH can be converted into 

15 compounds of formula (I) wherein Y, Y 1 or Y 2 is NR 16 , R 1S being other than hydrogen, by reacting the 
starting amine with an appropriate N-alkylating or N-acylating agent such as, for example, a lower alkyl or 
ArMower alkyl halogenide, e.g. bromomethane, iodoethane, (chloromethyl)benzene and the like; or a 
carboxylic acid or a derivative thereof, e.g. an acid halide or an acid anhydride. 

The compounds of formula (I), containing a Y, Y 1 or Y 2 group of formula NR 16 , wherein R 16 is the 

20 previously described radical of formula — C(=X) — R 17 , wherein X is O or S and R 17 is lower alkylamino, or 
Ar*lower alkylamino can be prepared by reacting the starting amine with an appropriate isocyanate or 
isothiocyanate. 

The compounds of formula (I) wherein L is a radical of formula 

25 (lower alkyl-0) 2 — CH — CH 2 — NH — C — NH — Alk — 

II 

N — CN 



30 



60 



may be converted into compounds of formula (1> wherein L is a radical of formula 

N-Alk- 



u 



by reacting the former compounds with an appropriate acid in the presence of a suitable solvent, e.g., 
water. 

In all of the foregoing and in the following preparations, the reaction products may be isolated from the 
40 reaction mixture and, if necessary, further purified according to methodologies generally known in the art. 

The compounds of formula (I) have basic properties and, consequently, they may be converted to their 
therapeutically active non-toxic acid addition salt forms by treatment with appropriate acids, such as, for 
example, inorganic acids, such as hydrohalic acid, e.g. hydrochloric, hydrobromic and the like, and sulfuric 
acid, nitric acid or phosphoric acid; or organic acids, such as, for example, acetic, propanoic, hydroxyacetic, 
45 2-hydroxy-propanoic, 2-oxopropanoic, ethanedioic, propanediol, butanedioic, (Z)-2-butenedioic, (E)-2- 
butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxyl-1,2,3-propanetricarboxylic, 
methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesurfamic, 2- 
hydroxy benzoic or 4-amino-2-hydroxybenzoic acid. Conversely the salt form can be converted by 
treatment with alkali into the free base form. 
so A number of intermediates and starting materials in the foregoing preparations are known compounds 

which may be prepared according to art-known methodologies of preparing said or similar compounds. A 
number of such preparation methods will be described hereinafter in more detail. 

The intermediates of formula (lll-a) can conveniently be prepared starting from a thiourea derivative of 
formula 



ss R 

^ S 



/"KJL 



p-n Vn-c-nh-c - C-NH-R (XV) 

\ / l 2 A 4 3 2 A* 



wherein P is an appropriate protective group such as, for example, lower alkyloxycarbonyl, 
Ar 2 — CHg— O— CO— , Ar 2 — CH*— and the like, by a cyclodesulfurization reaction following the same pro- 
cedure as described hereinabove for the preparation of (I) starting from (IV) and, subsequently eliminating 
es the protective group P in the thus obtained intermediate of formula 
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R R l 



(XVI) 



The elimination of the protective group P in (XVI) may generally be carried out following art-known 
procedures such as, for example, by hydrolysis in alkaline or acidic aqueous medium. 

The intermediates of formula (lll-b-1) and (lll-c) may be derived from the corresponding Intermediates 
of formula (lll-a) by reacting the latter with a suitable reagent following art-known IM-alkylating procedures. 
For example, intermediates of formula (lll-b-1) wherein HY 1 — Alk— represents a radical of formula 
H 2 N — CH^— Alk'— , (lll-b-1 -a), can also be prepared by reacting an intermediate of formula {lll-a) with a 
nitrile of formula (XVII) following art-known N-alkylating procedures and subsequently converting the thus 
obtained nitrile (XVIII) into the corresponding amine (lll-b-1 -a) following art-known nitrile to amine 
reducing procedures, e.g., by catatyttcally hydrogenating procedures. 

<III-a> +. NC-Alk'-G M-alkylatlon NC -Alk'-D 

reaction 

(XVII) (XVIII) 
nitrile to amine 



reduction reaction 



H^N-CH -Alk 1 -D ( III-b-1-a ) 



In (XVII), (XVIII) and (lll-b-1 -a) Alk' has the same meaning as Alk provided that one methylene function is 
missing. 

The intermediates of formula (lll-b-1) wherein HY 1 — Alk— represents a radical of formula 
HY 1 — CH 2 — CH 2 — ; (lll-b-1-b), may also be prepared by the reaction of (lll-a) with a reagent of formula (XIX) 
by stirring and, if desired, heating the reactants together in a suitable solvent 

CT 2 CH + (IH-a) ^ m^-CH^-CH -D 

(X1X) (III-b-1-b) 

The intermediates of formula (lll-b-1) may be converted into an intermediate of formula (lll-c) by 
converting the function HY 1 into an appropriate leaving group, e.g., where Y 1 is O, said intermediates being 
represented by the formula (l-b-1-c) by converting a hydroxy function into a chloro atom, with thionyl 
chloride or phosphoryl chloride. 

nn i1v n conversion of -OH into 

HO Uk D > (III-c) 

tni-w-o leaving group 



The intermediates of formula (lll-b-1-a) may also be derived from an appropriate corresponding 
carbonyl-oxidated form by reacting said carbonyl-oxidated form with hydroxylamine and reducing the thus 
obtained I oxime following art-known methods, e.g., catalytic hydrogenation and the like reducing methods. 

The intermediates of formula (lll-b-1) or (lll-b-2) may also be prepared by reacting a reagent containing 
both a protected Y 1 or NH function and a carbonyl function, by reacting said reagent with (lll-a) and 
reducing the thus obtained intermediate following art-known procedures, e.g. catalytic hydrogenation, 
followed by an elimination reaction of the group protecting Y 1 . For example, the intermediates of formula 
(lll-b-2), wherein D is substituted by a 4-piperidinyl radical, said compounds being represented by the 
formula (lll-b-2-a), can be prepared by reacting a reagent of formula (XX) with (lll-a) followed by an 
appropriate reduction, and subsequently eliminating the protective group P as described hereinabove: 
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P-N^ f 



removal of y H / Y D (III-b-2-a) 



\ / ° 
(XXI) 



P 



The intermediates of formula (VI) can conveniently be prepared by converting the ^amino groupin ithe 
compounds of formula (lll-b-1-a) into an isocyanato or isoth.ocyanato flroup following art-toown 
proceau«s! fo example, by reacting said amino group with CS 2 in the P^.^I^'bvt suS 
P The intermediates of formula (X-a) can be converted into **** E YtaSKS 
~* viw nrnnn intn a ipavina arouD* the ntermediates of formula ia-c) wnerein t is uuici 
S!7^1^^SyZ^, SI S preSred by alkylating (X-a) with an appropriate reagent; 
tl infoSiaS * ^fo^Tx^Un^convert^dLo those of formula (X-d) by a suitable converse of 

th8 T^e^ernJeSates 3 S&M. wherein Y is other then a direct bond, can be prepared by 
alkySng ^ an^termSia^ of formula (lll-b-1) with an appropriate aromatic ^e"t; .rrterrn ed«tes of 
formula (Xirbl "and (Xll-c) can be prepared following art-known procedures as descnbed .n, for example, 

U ' S "T?e!n^ (XV) and those of formula (XV) wherein R* is hydrogen, OJM. .m^be 

prepaid by reacting a piperidine of formula (XXII-a) of (XXII-b) with an aromat,c reagent of formula (XXIII 
a) of (XXIII-b). 




(XV) 



R 

(XXII-a) 
R 

m ^^.h^_sW , 

(xxii-b) (xxin-b) 

During one of the reactions the intermediates wherein R' and/or R* and/or R° and/or R" 'and/or ^R" is 
hvdroaen mav be converted into the corresponding intermediates wherein R\ and/or R s and/or R and/or 
R« ^nd/or R" is otter than hydrogen following art-known N-alkylating, N-acylat.ng or reduct.ve N- 

** sTa.aochamic.lly isomeric forms of m. compounds of fomrul. (II .re naturally imandad to b. 
em "r oaCunda' SE^SSSi**. .nt.poni.dc prop.ro» and aoma o, ft. compound, of 
formula (I) have also serotonin-antagonistic properties. 
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The useful anihistaminic properties of the compounds of formula (I) are demonstrated in the following 
test procedure. 

Protection of rats from compound 48/80-induced lethality. 

5 Compound 48/80, a mixture of oligomers obtained by condensation of 4-methoxy-A/- 

methylbenzeneethanamine and formaldehyde has been described as a potent histamine releasing agent 
(Int. Arch. Allergy), 13, 336 (1958)). The protection from compound 48/80-induced lethal circulatory collapse 
appears to be a simple way of evaluating quantitatively the antihistaminic activity of test compounds. Male 
rats of an inbred Wistar strain, weighing 240—260 g were used in the experiment After overnight 

*o starvation the rats were transferred to conditioned laboratories (temp. = 21±1°C, relative humidity 
= 65+5%). The rats were treated subcutaneously or orally with a test compound or with a solvent (NaCI 
solution, 0.9%). One hour after treatment there was injected intravenously compound 48/80, freshly 
dissolved in water, at a dose of 0.5 mg/kg (0.2 ml/100 g of body weight). In control experiments, wherein 
250 solvent-treated animals were injected with the standard dose of compound 48/80, not more than 2.8% 

15 of the animals survived after 4 hours. Survival after 4 hours is therefore considered to be a safe criterion of 
a protective effect of drug administration. 

The EDs<,-values of the compounds of formula (I) are listed in table 1. Said EDgo-values are the values in 
mg/kg body weight at which the tested compounds protect 50% of the tested animals against compound 
48/80-induced lethality. 

20 The compounds listed in table 1 are given for the purpose of exemplifying the useful pharmacological 

activities of all the compounds within the scope of formula (I). 
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In view of their antihistamine properties, the compounds of formula (I) and their acid-addition satts are 
very useful in the treatment of allergic diseases such as, for examples, allergic rhinitis, allergic 
conjunctivities, chronic urticaria or allergic astma. 

In view of their useful antihistamine properties, the subject compounds may be formulated into 

5 various pharmaceutical forms for administration purposes. 

To prepare the pharmaceutical compositions of this invention, an effective amount of the particular 
compound, in base or acid-addition salt form, as the active ingredient is combined in intimate admixture 
with a pharmaceutical^ acceptable carrier, which carrier may take a wide variety of forms depending on 
the form of preparation desired for administration. 

10 These pharmaceutical compositions are desirably in unitary dosage form suitable, preferably, tor 
administration orally, rectally or by parenteral injection. For example, in preparing the compositions in oral 
dosage form, any of the usual pharmaceutical media may be employed, such as, for example, water, 
glycols, oils and alcohols in the case of oral liquid preparations such as suspensions, syrups* elixirs and 
solutions: or solid carriers such as starches, sugars, kaolin, lubricants, binders or disintegrating agents in 

15 the case of powders, pills, capsules and tablets. 

Because of their ease in administration, tablets and capsules represent the most advantageous ora 
dosage unit form, in which case solid pharmaceutical carriers are obviously employed. For parenteral 
compositions, the carrier will usually comprise sterile water, at least in large part, though other ingredients, 
for example, to aid solubility, may be included. Injectable solutions, for example, may be prepared in which 

20 the carrier comprises saline solution, glucose solution or a mixture of saline and glucose solution. 
Injectable suspensions may also be prepared in which case appropriate liquid carriers or suspending 

agents may be employed. 

Acid addition salts of (I) due to their increased water solubility over the corresponding base form, are 
obviously more suitable in the preparation of aqueous compositions. 

25 It is especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage 

unit form of ease of administration and uniformity of dosage. Dosage unit form as used in the specification 
and claims herein refers to physically discrete units suitable as unitary dosages, each unit containing a 
predetermined quantity of active ingredient calculated to produce the desired therapeutic effe ft m 
association with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets 

30 (including scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions or 
suspensions, teaspoonfuls or tablespoonfuls, and segregated multiples thereof. 

The present invention is also related with a method of preparing a medicament for treating allergic 
diseases in warm-blooded animals suffering from said allergic diseases suitable for administering an 
effective anti-allergic amount of a compound of formula (I) or a pharmaceutically acceptable acid addition 

35 salt thereof. 1 
Suitable doses administered daily to subjects are varying from 0.1 to 110 mg, more preferably trom i 

to 50 mg. 

The following examples are intended to illustrate the scope of the present invention. Unless otherwise 
stated all parts therein are by weight. 

40 

EXAMPLES 

A. Preparation of Intermediates: 

Example 1 

A mixture of 90 parts of 4-chloro-3-nitropyridine, 71 parts of 4-fluorobenzenemethanamine, 63 parts of 
45 sodium carbonate and 900 parts of /V,/V-dimethylacetamide was stirred for 1 hour at 50°C. Water was 

and the product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered and evaporated. 
The residue was crystallized from acetonitrile. The product was filtered off and dried, yielding 106 parts 
(75%) of /V-[(4-fluorophneyl)methyll-3-nitro-4-pyridinamine; mp. 136.8°C (intermediate 1). 
In a similar manner there were also prepared: 
so A/M(4-fluorophenyl)methyl]-2,3-pyridinediamine as a residue (2); 

A/-[{4-fluorophenyl)methyl]-4-nitro-3-pyridinamine, 1-oxide (3); 2-nitro-AM2-thienylmethyl}- 
benzenamine (4); v 
/V.(3-nitro)-2-pyridinyl)-2-pyridinemethanamine; mp. 113.6°C (5); and 3-nitro-/V-(2-thienylmethyl)-2- 

pyridinamine; mp. 100°C (6). 

55 

Example 2 

To a stirred and cooled (0°C) solution of 8.7 parts of /V-l(4-fluorophenyl)methyl]-4-nitro-3-pyridinamine, 
1-oxide and 150 parts of trichloromethane was added dropwise a solution of 10.2 parts of phosphor 
trichloride in 75 parts of trichloromethane. Upon completion, the mixture was allowed to reach room 
60 temperature and stirring was continued for 1 hour at reflux temperature. The reaction mixture was cooled 
and the solvent was evaporated. The residue was stirred in trichloromethane. The product was filtered off 
and dried, yielding 9 parts of /V-[(4-fluorophenyl)methylH-nitro-3-pyridinamine mono hydrochloride (7). 

Example 3 

65 A mixture of 1 1 parts of /V-[(4-fluorophenyl)methyl]-4-nitro-3-pyridinamine monohydrochloride, 2 parts 
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of a solution of thiophene in ethanol 4% and 240 parts of methanol saturated ^[. a ™™*™™ 
hydrogenated at normal pressure and at room temperature with 3 parts of P**™™™?*^^^ 
5%. After the calculated amount of hydrogen was taken up, the whole was ^JJJS 
filtered off. It was washed with 2-methoxyethanol. The filtrate was evaporated and the residue ^sJheatea 
in acetonitrile. After stirring and cooling, the product was filtered off and dried. j.e ding 6.5 parts (58 *) of 
/v*[(4-fluorophenyl)methyl]-3,4-pyridinediamine monohydrochioride; mp. 208.9 C 18). 

In a similar manner there were also prepared: 
N 2 -(2-furanylmethyl)-2,3-pyridinediamine as a residue (9); 
N 4 l(4-fluorophenyl)methyll-3,4-pyridinediamine; mp. 163.7°C (10). 
N 1 -(2-thienylmethyD-1.2-benzenediamine (11); 
NM2-pyridinylmethyl)-2,3-pyridinediamine; mp. 134.9°C (12); 
NM2-thienylmethyl)-2,3-pyridinediamine; mp. 92.1°C (13). 

Example 4 , 
To a stirred and cooled mixture of 4 parts of sodium hydroxide in 60 parts of water were added 
successively 7 9 parts of carbon disulfide and 17.2 parts of ethyl 4-amino-l-p.pendmecarboxylate at a 
em?eS e beiow 10°C Stirring was continued for 30 minutes at this temperature. ^ M war. added 
dropwise 10.9 parts of ethyl carbonochloridate (exothermic reaction: temp, nses to about .35 C). Upon 
completion, stirring was continued for 2 hours at 60X. The reaction mixture was « ^^g*** 0 *^ 
was extracted with methylbenzene. The extract was dried, filtered and evaporated, y.elding 22 parts (100 A) 
of ethyl 4-isothiocyanato-1-piperidine-carboxylate as a residue (14). 

Example 5 4 ... 

A mixture of 84.7 parts of ethyl 4-isothiocyanato-1-piperidinecarboxylate, 86.8 parts ot nhi* 
fluorophenyl)-methyl]-3.4-pyridinediamine and 450 parts of tetrahydrofuran was stirred ™«™ 
hoSrl The reaction mixture was evaporated andthe residue was crystallized from ^MJ«fl ») 
parte (52%) of ethyl 4-[[[(4-[[(4-fluorophenyl)methyl]amino]-3-pyridinyll-am.nolthioxomethyl]amino]-1- 

*T£S^^ using equivalent amounts of the appropriate starting materials. 
^ethyTllK 

3 rCS ethy1 ^f[\3-[[(4-fiuorophenyl)memyl) 
mo 132 7°C(18J" 

ethyl 4-[t[3-l[(4-fluorophenyl)methyl)amino]-4-pyridinyl]aminothioxomethYl]aminoH- 

pip %ttStS^ 

reSld ethyf^i[t2-[(2-pyridinylmethyl)amino]-^ 

P *1 m ^^^ 
as a residue (22). 

Example 6 . . 

A mixture of 74 parts of ethyl 4-[[[2-[(2-furanylmethyl)amino]-3-pyridinyl]aminothioxomethyllaminol- 
1- P iperTdSe U Srboxy. P te, 9° pari^ of mercury (II) oxide, 0.1 parte of sulfur and 800 parts d ethano. was 
stirred and refluxed for 3 hours. The reaction mixture was filtered over Hyflo and the jnj^ ™»J 
evaporated. The residue was crystallized from acetonitrile y.elding 52 5 parts (79%) of f ethyl 4-[[3-(2 
furanylmethyl)-3W-imidazo[4,5-bJpyridin-2-yl]aminol-1-pipend.necarboxylate; mp. 149.2 C (23). 

In a similar manner there were also prepared: ooniojii. 
ethyl4-[[1-(2-furanylmethyl)-1«-benzimidazol-2-yllaminol-1-p.perid.ne<arboxylate;m 

e*Yi4-[[lVfluorophenyl)methyl]-1W-imitool4,5^1py^ 
mP ith^[[1-[^ 

ethyl 4-[[3-[2-pyridinylmethyl)-3W-imidazo[4,5-b]pyridin-2-yl]aminol-1-piperidinecarboxylate;mp. 

U1 fthyf^lStthien^ 
residue (30). 
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Example 7 

A mixture of 14.5 parts of ethyl 4-(1//-benzimidazol-2-ylamino)-1-piperidinecarboxylate, 13 parte of 2- 
(chloromethyl)pyrazine, 10.5 parts of sodium carbonate and 135 parts of /VA-dimethylformamide was 
stirred and heated for 3 hours at 50°C The whole was further stirred overnight at 70°C. The reaction mixture 
was cooled and poured onto water. The product was extracted with 4-methyl-2-pentanone. The extract was 
dried, filtered and evaporated. The residue was purified by column chromatography over silica gel "f*nga 
mixture of trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated. The residue was converted into the hydrobromide salt in 2-propanone. The 
salt was filtered off and dried, yielding 8.7 parts (32%) of ethyl 4-[[1-(2-pyra2inylmethylM/y-ben2!midazol-Z- 
yl]amino]-1-piperidinecarboxylate dihydrobromide. monohydrate; mp. 178.5— 179.3°C (31). 

In a similar manner there were also prepared: 

ethyl 4-[[1-(4-thiazolylmethyl)-1/y-benzimidazol-2-yl]amino]-1-piperidinecarboxylate; mp. 166 -^<£*' 
ethyl 4-[[1-(3-pyridinylmethyl)-1/y^ mp. 191.4 C (33); 

ethyl 4-[[1-[(2-pyridinyi)methyl]^ m P- ^1.5°C 

(34). 

Example 8 . 
A mixture of 50 parts of ethyl 4-[[3-{2-furanylmethyl)-3>y-imidazo[4,5-b]pYridirH2-Yljamino]-i- 

piperidinecarboxylate, 50 parts of potassium hydroxide, 400 parts of 2-propanol and 20 drops rf™** r ™^ 
stirred and refluxed for about 5 hours. The reaction mixture was evaporated and water was added to the 
residue. The product was extracted twice with 4-methy1-2-pentanone. The combined extracts were Jl nec |! 
filtered and evaporated. The solid residue was stirred in 1 ,1 '-oxybisethane. The product was filtered off and 
dried, yielding 34 parts (85%) of 3-(2-furanylmethyl)-/V.(4-piperidinyl)-3//-imidazo[4,5-b]pyndin-2-amine; 

mp. 159.0°C (35). 

In the similar manner there were also prepared: 

1-(2-furanylmethyl)-/V-(4-piperidinyl)-1//-benzimidazol-2-amine; mp. 2n.0°C (36); 
yV-(4-piperidinyl)-1-(2-thienylmethyl)-1/y-benzimidazol-2-amine (37); and 

/V-(4-piperidinyl)-3-(2-thienyimethyl)-3//-imidazo[4^-b]pyridin-2-amine; mp. 189.6— 193.5°C (38). 

Example 9 in 
A mixture of 23.8 parts of ethyl 4.[[3.l(4-fluorophenyl)methyl]-3M-1midazo[4,5^]pyridin-2^l]aminoH- 
piperidine carboxylate and 275 parts of a hydrobromic acid solution 48% in water was stirred overnight at 
80°C. The reaction mixture was evaporated and the residue was crystallized from ethanol, yielding 14.7 
parts (48%) of 3-l(4-fluorophenyl)methyl]-/V^4-piperidinyl)-3Wmidazo[4 / 5K:]pyridin-2.amine dihydro- 
bromide monohydrate; mp. 291 .6°C (39). 

In a similar manner there were also prepared: 

1-[(4-fluorophenyl)methyl)-/V-(4-piperidinyl)-1H-imidazo[4,5-b]pyridin-2-amine dihydrobromide; mp. 
+ 300.6°C (40); 

1-I(4-fluorophenyl)methyl]-A^-(4-piperidinyl)-1/yHmidazo[4>c]pyridin-2-amine dihydrobromide; mp. + 

279.4°C(41); , 

/V-(4-piperidinyl)-H4-thiazolylmethyl)-1/y-benzimidazol-2-amine dihydrobromide monohydrate; mp. 

223.5°C (42); 

yV-(4.piperidinyl)-H2-pyrazinylmethyl)-1f/-benzimidazol-2-amine trihydrobromide; (43); 
^(4-piperidinyl)-1-(3-pyridinylmethyl)-1/y-benzimidazol-2-amine trihydrobromide; mp. >260°C (44); 
/V-(4-piperidinyl)-3-(2-pyridinylm^ m P- 

265.5°C(45);and #j <locoer .^. 

/V-(4-piperidinyl)-1-[(2-pyridinyl)methyl]-1//-benzimidazol-2-amine trihydrobromide; mp. 295.9^ IW. 

Example 10 aiio 
A mixture of 8.62 parts of 2-chloroacetonitrile, 37 parts of (c/*s+£ransAH(4-f1uorophenyi)m^ 
methyl-4-piperidinylH>/-benzimidazol-2-amine, 15.9 parts of sodium carbonate and 270 parts of NJN- 
dimethylformamide was stirred for 2 hours at 40°C. The reaction mixture was poured onto ^er. The 
product was extracted twice with 4~methyl-2-pentanone. The combined organic layers were dried, fl £ ere <* 
and evaporated. The residue was crystallized from 1,1 '-oxybisethane. The product was filtered off and 
dried, yielding 25.1 parts (57%) of (c/s+£rans^[[1-[(4~flu 
3-methyM-piperidineacetonitrile; mp. 150.1°C (47). 
In a similar manner there were also prepared: 

4-[[1-[(2-furanyl)methyl]-1//-benzimidazol-2-yl]amino]-1-piperidine-acetonitrile; mp. 194.4°C (48); ana 
4-[[3-[(4-fluorophenyl)methyl)]-3Wm m P* 
183.7°C (49). 

Example 11 

A mixture of 15 parts of 4-[[3-[{4-fluorophenYl)methyl]-3/y-imidazo[43-b]pyridin-2-yl]amino]-1- 
piperidineacetonitriie and 400 parts of methanol saturated with ammonia was hydrogenated at normal 
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pressure and at room temperature with 3 parts of Raney-nickel catalyst. After the. ^^J^" 1 * * 
hydrogen was taken up. the catalyst was filtered off and the filtrate was evaporated, imere^ due was 
cnrstallized from a mixture of acetonitrile and 2,2'-oxybispropane, y.eld.ng 10 parts (68%) i rf AKM2 
aminoemyl)^piperidinyl]-3-[(4-fluorophenyl)methyll-3W-imidazo[4,5-blpyndin-2-amine; mp. 174.STC (50). 

In a similar manner there were also prepared: . ikii> 

/V-[1-(2-aminoemyl)^piperidinyll-1-(2-furanylmeW 



amine; mp.132^°C(52K 

Example 12 



A mixture of 9 parts of oxirane, 3.24 P^rte** 1.(4-fluorophenylmethyl)-/V^iperidinyl>-lW- 
benzimidazol-2-amine and 400 parts of methanol was stirred first wemight at roonv ^{^" 8 ™ 
further for 4 hours at 50*C. The reaction mixture was evaporated. The residue was purified > »*~ ,U ^J 
chromatography over silica gel using a mixture of trichloromethane and methanol, saturated with 
ammonia (95:5 by volume) as eluent The pure fractions were collected and the eluent was evaporated 
T^e Sue was crystallized from a mixture of ^ethyM-pentanone and ^^W^J 15 
part of 4Tl-(4-fluorophenylmethyl)-1//-benzimidazol-2^lamino]-1-piperid.neethanol: mp. 138.rC (53). 



Example 13 

To 2 parts of a solution of 2 parts of thiophene in 40 parts of ethanol were added 15 parts of ^^ox^ 
I^^SSmylat^ 25 pa£ of H4-fluorophenylme^ 

and 200 parts of methanol. The whole was hydrogenated at normal pressure and at room MgW wtn 
5 parts of platinum-on-charcoal catalyst 5%. After the <*> cu! *^ 

catalyst was filtered off and the filtrate was evaporated. The residue was *^{™ 
chromatography over silica gel using a mixture of trichloromethane and methanol (90:10 by volume) as 
$£Z S?e ^Sfractions were cohered and the eluent was evaporated The residue was converted nto 
tiie hvdrochloride salt in 2-propanol and 2-propanone. The salt was filtered off and dried. J iel * n 9 ™* 
parte of [1,4'-bipipendineM'^arboxylate 

dihydrochloride.monohydrate; mp. 260°C (54). . Q e+<srtin _ mater i a ls 

Following the same procedure and using equivalent amounts of the aPP"Pnate ^ n ^J^n Vu m 
there also' prepared: 1-[(4-fluorophenyi)m^ 

benzimidazol-2-amine; mp. 174.6°C (55). 

Example 14 

A mixture of 21 parts of ethyl 4-[1-(4-fluorophenylmethyl)-1/y-benzimidazol-2-ylamino] [1,4 - 
bipiperidinel-1 '-carboxylate and 450 parts of hydrobromic acid solution 48% was stirred and refluxed for 16 
hours. The reaction mixture was evaporated. From the residue the free base was liberated in the 
conventional manner with sodium hydroxide in water and extracted with dichloromethane. The extract 
was dried, filtered and evaporated, yielding 8 parts (50%) of /V-[1-(4-fluorophenylmethylH//-benzimidazol- 
2-ylM1,4'-bipiperidine]-4-amine as a residue (56). 

Example 15 

A mixture of 11.3 parts of 1-[(4-fluorophenyl)methyl]-/V-[V^ 
benzimidazol-2-amine and 200 parts of methanol was hydrogenated at normal pressure and at room 
temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen 
was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was suspended in 
2,2'-oxybispropane. The product was filtered off and dried, yielding 8.5 parts (91.5%) of /V-Ui^ - 
bipiperidin]-4-ylH-[(4-fluorophenylmethylH//-benzimidazol-2-amine (57). 

Example 16 

To a stirred and hot (50°C) mixture of 4.1 parts of 2tf-3,1-benzoxazine-2,4(1#)-dione and 31.5 parts of 
A/,/V-dimethylformamide was added dropwise a solution of 9.4 parts of /V-[1.(2-aminoethyl)^pipendinYl]- 

1- [(4-fluorophenyl)methyl]-1/y-benzimidazol-2.amine in 31.5 parts of /V^V-dimethylformamide at stru 
Upon completion, stirring was continued for 3 hours at 50°C. Water was added and tiie product was 
extracted with 4-methyl-2-pentanone. The extract was dried, filtered and evaporated. The rescue was 
crystallized from acetonitrile, yielding 9.8 parts (80%) of 2-amino-/V-t2-[4-[[1-f(4-fluorophenyl)-methylHH- 
benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]benzamide; mp. 171.7°C (58). 

In a similar manner there was also prepared: 

2- (ethylamino)-/V-[2-[4-[[1-[4-[fluor^^ 

piperidinyl]ethyljbenzenamide monohydrate; mp. 139.8°C (59). 

Example 17 

To a stirred solution of 3 parts of 3-(2-hydroxyethyl)-2,4-(1/y,3W)-pyrimidinedione and 45 parts of 
trichloromethane were added dropwise 8 parts of thionyl chloride. Upon completion, stirring was 
continued for 1 hour at reflux temperature. The reaction mixture was cooled. The precipitated product was 
filtered off and crystallized from 2-propanol, yielding 3.1 parts of 3^2^hloroethyl)-2,4<lW*«)- 
pyrimidinedione; mp. 170°C (60). 



22 



EP 0 151 824 B1 

B. Preparation of Final Compounds: 

Example 18 

A mixture of 1.6 parts of 1-chloro-2-(ethenyloxy)ethane, 13 parts of 1-{4-fluorophenylmethylWV-(4- 
piperidinyl)-1/Abenrimidazol-2-amine dihydrobromide, 3.1 parts of sodium carbonate, 0.1 parts of 
potassium iodide and 135 parts of /V,/V-dimethylformamide was stirred and heated overnight-at 70°C The 
reaction mixture was poured onto water and the product was extracted with 4~methyl-2-pentanone. The 
extract was dried, filtered and evaporated. The residue was purified by column chromatography over silica 
gel using a mixture of trichloromethane and methanol, saturated with ammonia, {96:4 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was crystallized from 
acetonitrile, yielding 1.9 parts (32%) of /V-[V[2-(emenyloxy)ethyl]^piperidinyl]-1-(4-fluorophenylmethYl)- 
1//-benzimidazol-2-amine; mp. 138.5°C (compound 1). 

In a similar manner there were also prepared: 

1-[(4-fluorophenyl)methyl]-/^ 
amine; mp. 186.8°C (compound 2); 

H(4-fluoropheny»)metayl]-/V-[1^ 
amine; mp. 184.5°C (compound 3); 

3-[(4-fluorophenyl)methylJ-/V-[H2^ 
amine (E)-2-butenedioate (1 :2); mp. 202.8°C (compound 4); 

3-[2-[4-[lH(4-fluorophenyl)methyl]-1^ 
pyrimidinedione; mp. 245.8°C (compound 5); 

3-t244~[[1-(4~thiazolylme^ 
one dihydrochloridcsesquihydrate; mp. 187.2°C (compound 6); 

3-l2-[4~[[3-<2^ridinylmethyl^ 
benzopyran-2-onetrihydrochloride.dihydrate; mp. 190.6°C (compound 7); 

3-[244-[[M24h!envlmethylM 
mp. 167,6°C (compound 8); 

3-[2-[4-[[1-l(2-pyridinylmethylM^^ 
one dihydrochloride.dihydrate; mp. 185.1°C (compound 9); 

3-[2-[4-[[H3-pyridinylmethyl)-1/^ 
one monohydrate; mp. 147.3°C (compound 10); 

3-[2-l4-[[l-(2-thienylmethyl)-1//-benzim^ 
mp. 164.6°C (compound 11) 

Example 19 

A mixture of 3.8 parts of 3-(2-bromoethyl)-2f/-1-benzopyran-2-one, 7.3 parts of 1-[(4-fluorophenyl>- 
methyl]-/V-(4-piperidinyl)-1A/.benzimidazol-2-amine dihydrobromide, 4.8 parts of sodium carbonate and 
135 parts of /V,/V,-dimethy If orm amide was stirred and heated overnight at 70°C. The reaction mixture was 
poured onto water. The product was extracted with trichloromethane. The extract was dried, filtered and 
evaporated. The residue was purified by column-chromatography over silica gel using a mixture of 
trichloromethane and methanol, saturated with ammonia, (96:4 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from acetonitrile, yielding 1.6 
parts (21.5%) of 3-[2-[4-[[H(4-fluorophenyl)methylM^ 
1-benzopyran-2-one; mp. 168.4°C (compound 12). 

In a similar manner there was also prepared: 

N4H2-(4~methoxyphenyl)ethyl]^ 
127.4°C (compound 13); 

3-[2-[4-[[1-(2-furanylmethyl-W 

monohydrate; mp. 133.2°C (compound 14); 

3-{2-[4-[[3-(2-furanylmethyW^ 
benzopyran-2-one; mp. 171. 5°C (compound 15); and 

342-{4-[[3-[(4-fluorophenyl)me^ 
benzopyran-2-one monohydrate; mp. 167.1°C (compound 16). 

Example 20 

A mixture of 4.7 parts of H2-chloroethyl)-4-methoxybenzene, 14 parts of /V-(4-piperidinyl)-1-(4- 
thiazolylmethylM/y-benzimidazol-2-amine dihydrobromide.monohydrate, 15 parts of sodium carbonate, 
0.3 parts of sodium iodide and 90 parts of /V,/V-dimethylacetamide was stirred overnight at 80°C Water was 
added and the product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered and 
evaporated. The oily residue was converted into the hydrobromide salt in ethanol. The salt was filtered off 
and dried, yielding 9 parts of A/-[1-[2-(4-methoxy phenyl )ethyl]-4-piperidinyl]-1 -(4-th iazoly I )methyl-1tt-benz- 
imidazoi-2-amine dihydrobromide. dihydrate; mp. 239.2°C (compound 17). 

Example 21 

To a stirred mixture of 4 parts of /V-[1-(4-flu orophenylm ethyl )-1/y-benzimidazoi-2-yl]-t 1,4' -bipiperidinel- 
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4-amtne, 1 part of /V,/V-diethylethanamine and 91 parts of dichloromethane was added dropwise a solution 
of 1.6 parts of 4-fluorobenzoyl chloride in 39 parts of dichloromethane: slightly exothermic reaction, the 
temperature rises from 25°C to 30°C. Upon completion, stirring was continued for one hour at room 
temperature. The reaction mixture was purified by high performance liquid chromatography using a 

s mixture of trichloromethane, hexane and methanol (45:45:10 by volume) as eluent. The pure hj*» 
were collected and the eluent was evaporated, yielding 1.8 parts (34%) of 1'.(4.fluorobenzoyl-W1-(^ 
fIuorophenylmethyl)-1//-ben2imida2ol-2-ylW1,4'.bipiperidine]-4^amine; mp. 194.3X; (compound 18). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, 
there was also prepared: i 

to At/V-diethyl-44l-(4-fluorophenylm^ -bipipendinej-1 - 

carboxamide; mp. 176.6°C (compound 19). 

Example 22 

A mixture of 1.64 parts of 2-methy 1-1 //-imidazole, 9.2 parts of /V-[1-(2-chloroethy)-4-piperidinYlM-{^ 
fluorophenyimethyl)-1//-benzimidazol-2-amine di hydrochloride, 6.4 parts of sodium carbonate and 135 
parts of /V,/V-dimethylformamide was stirred overnight at 60C. The reaction mixture was poured into 
water. The product was extracted with trichloromethane. The extract was dried, filtered and evaporated. 
The residue was purified by column chromatography over silica gel using a mixture of trichloromethane 
and methanol, saturated with ammonia, (96:4 by volume) as eluent. The pure fractions were collected and 
20 the eluent was evaporated. The residue was crystallized from acetonitrile. The product was filtered off and 
dried, yielding 2.6 parts (30%) of 1-[(4-fluorophenyl)methyl-/V^1-[2-(2-methyl-1Wmidazol-1-yl)ethyl]-4- 
piperidinyl]-1//-benzimidazol-2-amine; mp. 170.5°C (compound 20). 

Example 23 

25 A mixture of 1.9 parts of dimethyl cyanocarbonimidodithioate, 4.8 parts of /V-[1-<2-aminoethyl)-4- 
P iperidinyl]-3-t(4-fluorophenyl)methYl-3/y-imidazo[4,5-b]pYridin-2-amine and 80 parts of methanol was 
stirred for 2 hours at room temperature. The reaction mixture was evaporated and the r^e vws 
crystallized from acetonitrile, yielding 4.5 parts (74%) of S-methyi /V'-cyano-/V-t2-l4^[l3-H4- 
fluorophenyl)methyl-3tf-imidazo[4,5-M^ mp - 
30 1 72.2°C (com pound 21 ). 

In a similar manner there was also prepared: 
S-methyl Ar-cyano-/V-[2-[4~[[1-[N^^ 
piperidinyllethyl]carbamimidothioate (compound 22). 

35 Example 24 

A mixture of 1.5 parts of /V-methyl-/V'-nitro-/V-nitrosoguanidine, 3.7 parts of /V-[1-(2-aminoethYl)-4- 
piperidinyl]-1-(4.fluorophenylmethyl)1W-benzimidazol-2-amine and 80 parts of ethanol 50% was stirred 
overnight at room temperature. The reaction mixture was evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol, saturated with 

40 ammonia, (96:4 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. 
The residue was crystallized from 2-propanol. The product was filtered off and dried overnight at 11 "°C, 
yielding 1.5 parts (33%) of /V-[2-[4-[[1-t(4-fluorophenylmethyl-1/y-benzimidazol-2-yl]aminoH- 
piperidinyl]ethyl]-yV'-nitroguanidine; mp. 146.7°C (compound 23). 

45 Example 25 

A mixture of 1.6 parts of 2,2-diethoxyethanamine, 4.6 parts of S-methyl /V'-cyano-/V'-[2-t4-[l1-l(4- 
fiuorophenyl)methyl]-1//-benzimidazol-2^ a nd 40 P arts 

of 1-butanol was stirred and refluxed overnight. The reaction mixture was evaporated. The residue was 
purified by column chromatography over silica gel using a mixture of trichloromethane and methanol (93:7 

so by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
converted into the (E)-2-butenedioate salt in ethanol. The salt was filtered off and dried, yielding 2 parts of 
yV''-cyano-W2,2-dimethoxyethyO 

piperidinyllethyllguanidine (E)-2-butenedioate (1:2) (compound 24). 

Following the same procedure and using equivalent amounts of the appropriate starting matenals, 

55 there were also prepared: . . 

/\r-cyano-/V-[2-[4-[[1 -[(4-fluorophenyl)methyl-1rV-benzimidazol-2-yl]aminoM-pipendinyl]ethyl]-/V N - 

dimethylguanidine;mp.110.5°C (compound 25). # . 

/V''-cyano-/V-[2-[4-[[1-[(4-fluoroph 
(4-morpholinyl)ethyl]guanidine monohydrate; mp. 125.6°C (compound 26). 

60 

Example 26 

A solution of 5.71 parts of (cis+trans)-N-[1-(2-aminoethyl)-3-methyl-4-piperidinylM-[(4-fluorophenyl)- 
methyl]-1/y-benzimidazol-2-amine, 2.84 parts of 1,V-thiocarbonylbis[1H-imidazole] in 180 parts of tetra- 
hydrofuran was stirred for 2 hours at room temperature. 0.9 Parts of gazeous N-m ethyl methanamine was 
65 bubbfed, during 30 minutes, through the mixture. Stirring was continued overnight at room temperature. 



24 



10 



EP 0 151 824 B1 

The whole was evaporated. The residue was purified by column chromatography over silica gel using a 

mixture of trichloromethane and methanol (from 100:0 to 90:10 by volume) as eluent The pure Actions 

were collected and the eluent was evaporated. The residue was stirred in 2,2'-oxybispropane. The 

was filtered off and dried, yielding 23 parts (32.7%) of c/s^2-t4-[[l4(4-fluorophenyi)methyl-W- 

benzimida20l-2-yl]amino]-3-methyl-1^»peridinyl]ethyl]-/VVA/'^imethytthiourea; mp. 126.7°C (compound 

27). 

In a similar manner there was also prepared: 

/V-[2-[4-[t1-t(4-fluorophenyl)methyl-1/y-benzimidazol-2-yllamino]-1-piperidinyl]ethyl]^ 
morpholinecarbothioamide; mp. 191.6°C (compound 28). 



Example 27 

A mixture of 0.9 parts of piperidine, 4.1 parts of 1-(4-fluorophenylmethyl-/v*-[1-(2-isothiocyanatoethylh 
4-piperidinyl]-1/Abenzimidazol-2^mine and 135 parts of tetrahydrofuran was stirred for 2 hours at room 
temperature. The reaction mixture was evaporated. The residue was purified by column chro ? iat ^^ p !^ 
is over silica gel using a mixture of trichloromethane and methanol, saturated with ammonia, (96:4 By 
volume) as eluent The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from acetonitrile, yielding 1 part (20.2%) of /V-[2-[4.[[1-t(4-fluorophenyl)me*yM«- 
benzimidazol-2-yl]amino]-1-piperidinyl]ethyl]-1-piperidine-carbothioamide; mp. 175.6°C (compound 29). 

20 Example 28 

A mixture of 3.75 parts of 3-amino-1-propanol, 20.5 parts of 1-(4.fluorophenylmethyl-/V^H24sothi<^ 
cyanatoethyl)-4-piperidinylM/y-benzimidazol-2-amine and 450 parts of tetrahydrofuran was stirred for 3 
hours at room temperature. The reaction mixture was evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol, (96:4 by v f ^®> 38 
25 eluent The pure fractions were collected and the eluent was evaporated. The residue was crystallized from 
acetonitrile, yielding 16 parts (64%) of /V-t2-t4-[[1-l(4-fluorophenyl)methyi-1/y-benzimidazol-2-yl]aminoH- 
piperidinyl]ethyl]-/V'-{3-hydroxypropyl) thiourea monohydrate; mp. 124.6°C (compound 30). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, 
there were also prepared: 
30 /v-[244-[[V[(4-fluorophenyO^ 

dimethylthiourea; mp. 159.7°C (compound 31. 

/V,/V-diethyl-/V'-[2W 
piperidinyl]ethyl]thiourea; mp. 175.5°C (compound 32). 
/VM2-[4-[[H(4-fluoropheny1}methyM^ 
35 phenylethyOthiourea (E)-2-butenedioate(1 :2); mp. 196.8°C (compound 33), 
yV'-l2-[4-([1-[(4-fluorophenyl)methyl-1W-benzimidazol-2-yl]aminoM- 
piperidinyllethyllhydrazinecarbothioamide monohydrate; mp. 183.8°C (compound 34). 

Example 29 

40 A mixture of 1.3 parts of 2-chloro-3-pyridinamine, 4.1 parts of 1-(4-fluorophenylmethylHV-l1-<2- 
isothiocyanatoethyl)-4-piperidinyiM//-benzimidazol-2-amine and 80 parts of ethanol was stirred ana 
refluxed overnight. The reaction mixture was evaporated. Water and ammonia were added to the residue 
and the product was extracted with trichloromethane. The extract was dried, filtered and evaporated- T*e 
residue was purified by column chromatography over silica gel using a mixture of trichloromethane and 

45 methanol (95:5 by volume) as eluent The pure fractions were collected and the eluent was evaporated. The 
residue was crystallized from acetonitrile. The product was filtered off and dried, yielding 1.4 parts of etnyi 
[2-[4-[[H(4-fluorophenyl)methyl mp - 
148.6°C (compound 35). 

so Example 30 

A mixture of 0.55 parts of isocyanatomethane, 4 parts of ^1-(4-fluorophenylmethyl).1//-benzimid^ol- 
2-ylH1,4'-bipiperidine]-4-amine, 80 parts of ethanol and 65 parts of dichloromethane was stirred for 3 
hours at room temperature. The reaction mixture was evaporated. The residue was purified by HPLC : aver 
silica gel using a mixture of trichloromethane, hexane and methanol, saturated with ammonia, (45:45.iu 

55 by volume) as eluent The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from acetonitrile, yielding 1 part (25%) of 4-[[1-(4-fluorophenyl)methyl)-1//-benzimidazol-2- 
ylaminol-AZ-methyl-H^'-bipiperidinel-l'-carboxamide monohydrate; mp. 152.4°C (compound 36). 

Example 31 

so A mixture of 0.8 parts of isothiocyanatomethane, 4 parts of /V^[1^'^ipiperidin]-4-yl>-1-ll4- 

fluorophenyl)methyl]-1/Abenzimidazol-2-amine and 90 parts of tetrahydrofuran was stirred overnight at 
room temperature. The reaction mixture was evaporated. The residue was purified by co |ljn ™ 
chromatography over silica gel using a mixture of trichloromethane and methanol, saturated with 
ammonia, (96:4 by volume) as eluent. The pure fractions were collected and the eluent was ey,a 90^te^. 

65 The residue was crystallized from acetonitrile, yielding 3.7 parts (77%) of 4-t[1-l{4-fluoropheny1)methylJ-l«- 
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benzimidazol-2-yl]amino]-yV-me mp. 218.8°C (compound 37). 

In a similar manner there were also prepared: 

4-[[1-[(4-fluorophenyl)methyl)-1/^ 
carboxamide; mp. 222.7°C (compound 38). 

/V^clohexyl-/^2-l4-[[1-[(4-fluoroph 
piperidinyl]ethyl]thiourea; mp. 177°C (compound 39). 

/V-[2-[4-[l1-[(4-fluorophenyl)methyU^^ 
/V'phenylthiourea; mp. 162.7°C (compound 40). 

AM2-[4-[1-(4-fluorophenylmethyi)-1tf-^ 
methoxyphenyDthiourea; mp. 165.9°C (compound 41). 

Example 32 

To a stirred mixture of 1.9 parts of 2-oxo-2#-benzopyran-3-carboxylic acid, 4.04 parts of /V,/V-diethyletb- 
anamine and 195 parts of dichtoromethane were added 2.55 parts of 2-chloro-1-methylpyridinium iodide 
and stirring was continued for 30 minutes at room temperature. Then was added a solution of 3.68 parts of 
4-[1-(4-fluorophenylmethyl)-1//^enzimidazol-2-ylamino]-1-piperidineethanol in 130 parts of dichloro- 
methane and the whole was stirred for 1 hour at room temperature. The reaction mixture was washed with 
water. The organic phase was dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol, saturated with 
ammonia, (96:4 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. 
The residue was converted into the (E)-2-butenedioate salt in methanol. The salt was filtered off and dried, 
yielding 0.3 parts (4%) of [2-[4-[[1-[(4-fluorophenyl)methy^ 

ethyl]-2-oxo-2tt-benzopyran-3-carboxyiate (E)-2-butanedioate (1 :2); mp. 205.0°C (compound 42). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, 
there was also prepared: 

W-[2-[4-[[1 -[(4-f1uorophenyl)methyl-1 A/-benzimidazol-2-yl]amino]-1 -piperidiny l]ethyl]-4-oxo-4//- 
benzopyran-2-carboxamide {E)-2-butenedioate (1 :2); mp. 248.7°C (compound 43). 



Example 33 

To a stirred and cooled (below 10°C) mixture of 3.8 parts of 2-oxo-2/f-1 -benzopyran-3-carboxylic acid, 
2.2 parts of /V,/V-diethylethanamine and 225 parts of trichloromethane was added dropwise a solution of 1 .9 
parts of methyl carbonochloridate in 75 parts of trichloromethane. Upon completion, stirring was 
continued for 30 minutes at room temperature. This solution was added dropwise to a stirred and cooled 
solution of 6.6 parts of A/-[1-(2-aminoethyl)^piperidinyl]-14(4-fluorophenyl)methyl-1/Abenzimidazol-2- 
amine in 75 parts of trichloromethane at 5°C. The whole was stirred for 1 hour while, the mixture was 
allowed to reach room temperature. The reaction mixture was washed successively with water, a sodium 
hydroxide solution in 10% and again with water. The organic phase was dried, filtered and evaporated. The 
residue was purified by column chromatography over silica gel using a mixture of trichloromethane and 
methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The 
residue was converted into the (E)-2-butenedioate salt in methanol. The salt was filtered off and dried, 
yielding 6.6 parts (47.5%) of yV-[2-[4-[[1-[(4-fluoro phenyl )methyl]-1 tf-benzimidazol-2-yUami no]-1 - 
piperidinyl]ethyl]-2-oxo-2//-1-benzopyran-3-carboxamide (E)-2-butenedioate (1 :2); mp. 216.8°C (compound 
44). 

Example 34 

A mixture of 4.4 parts of /V-(5-bromo-1,3,4-thiadiazol-2-yl)-acetamide, 7.3 parts of AMl-(2-aminoethyl]- 
4-piperidinylH-t(4-fluorophenyl)methyM/y-benzimidazol-2-amine, 3.18 parts of sodium carbonate and 135 
parts of /V,/V<Jimethylfoirnamide was stirred overnight at 80 — 90°C. The reaction mixture was evaporated. 
The residue was purified by column chromatography over silica gel using a mixture of trichloromethane 
and methanol (90:10 by volume) as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was crystallized from a mixture of acetonitrile and 2,2'-oxybispropane, yielding 1.7 
parts of /V-[2-[4-[[H(4-fluorophenyl)methy^ 
mp. 153.2°C (compound 45). 

Example 35 

A mixture of 5.09 parts of /V-[1-(2-aminoethyl)-4-piperidinyl]-1-(2-furanylmethyl)-1/y-benzimidazol-2- 
amine and 54 parts of /V,/V-dimethylformamide was stirred and heated at 50°C and there was added 
dropwise a solution of 2.8 parts of dihydro-3-phenyl-2//-pyran-2,6(3/y)dione in 18 parts of N,N- 
dimethylformamide. Upon completion, stirring was continued overnight at 50°C. The residue was purified 
by column chromatography over silica gel using a mixture of trichloromethane and methanol, saturated 
with ammonia, (95:5 by volume) as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was from a mixture of acetonitrile and 2,2'-oxybispropane, yielding 1 .8 parts of 
[2-[4-[[1-[(2-furanylmethyl)-1/^ hemihydrate; mp. 

125.2°C (compound 46). 
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Example 36 

A mixture of 30 parts of 2-furanmethanol, 300 parts of a formaldehyde solution 4% in water and 145 
parts of 1-[(4-fluorophenyl)methyl]-A^(4-piperidinyl)-1A/-benamida2ol-2-amine dihydrobromide was stirred 
at 3°C. The mixture was allowed to reach slowly room temperature and stirring was continued for 3 days at 
room temperature. The reaction mixture was alkalized and extracted with dichloromethane. The extract 
was dried, filtered and evaporated. The residue was purified by column chromatography over silica gel 
using first trichloromethane and then a mixture of trichloromethane and methanol (90:10 by volume) as 
eluent The pure fractions were collected and the eluent was evaporated. The residue was converted into 
the (E)-2-butenedioate salt and the free base was liberated again in the conventional manner. It was 
crystallized from a mixture of 2-propanone and 2,2'-oxybispropane, yielding 57 parts (44%) of 5-[[4-[[1-[(4- 
fluorophenyJ)methyl]-1/7 , -ben2imidazol-2-yl]amino]-1-piperidinyl]methyl]-2-furanmethanol; mp. 148.8°C 
(compound 47). 

Example 37 

To a stirred solution of 6.5 parts of 5-l[4-[[1-[(4-fluorophenyl)methylM//-benzimidazol-2-yl]amino]-1- 
piperidinyl]methyl]-2-furanmethanol in 180 parts of A^AWimethylformamide was added portionwise 1 part 
of a sodium hydride dispersion 50% at room temperature. After stirring for 1 hour, a solution of 1 .6 parts of 
2-chloropyrimidine in /V,/V-dimethylformamide was added dropwise. Upon completion, stirring was 
continued overnight at room temperature. The reaction mixture was poured into water and the product 
was extracted with dichloromethane. The extract was dried, filtered and evaporated. The residue was 
purified by column chromatography over silica gel using first trichloromethane and then a mixture of 
trichloromethane and methanol (95:5 by volume) as eluent The first fraction was collected and the eluent 
was evaporated. The residue was crystallized from a mixture of 4~methyl-2-pentanone and 2,2'- 
oxybispropane, yielding 2.1 parts of 1 -[(4-fluoro phenyl )methyl]-/V-[1 -[[5«{(2-pyrimidi nyl oxy)methyl]-2- 
furanyl]methyl]-4-piperidinyl]-1//-benzimidazol-2-amine; mp. 167 .8°C (compound 48). 

Example 38 

To a stirred solution (0°C) of 11.4 parts of 2-arninoethanethiol hydrochloride in 48 parts of concentrate 
hydrochloride acid were added portionwise 25 parts of 5-[t4-l[1-[(4-fIuorophenyl)methylJ-1//-benzimidazol- 
2-yl]amino]-1-piperidinyl]methyl]-2-furanmethanol. Upon completion, stirring was continued first 
overnight at 0°C and then for 4 days at room temperature. The reaction mixture was alkalized with a dilute 
potassium hydroxide solution and the product was extracted with dichloromethane. The extract was dried, 
filtered and evaporated. The residue was purified by filtration over silica gel using a mixture of 
trichloromethane and methanol, saturated with ammonia, (90:10 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated, yielding 24 parts (88.5%) of AH1 -[[5-1(2- 
aminoethyl)thiomethyl]-2-furanyl]methYl]^ 
amine as am oily residue (49). 

A mixture of 1.14 parts of 2-chloropyrimidine, 5 parts of A^-[1-[[5-[(2-aminoethyl)thiomethyl]-2- 
furanyl]methyl]-4-piperidinylH-[(4-fluorophenyl)methyl]-1/^benzimidazol-2-amine, 8 parts of sodium 
hydrogen carbonate and 80 parts of ethanol was stirred and refluxed overnight. The reaction mixture was 
filtered and the filtrate was evaporated. The residue was purified by column chromatography over silica gel 
using a mixture of trichloromethane and methanol (97:3 by volume) as eluent The main fraction was 
collected and the eluent was evaporated. The residue was crystallized from 1,1'-oxybisethane, yielding 1.2 
parts (21%) of l4(4-fluorophenyl)methyl]-/V-[l4[5-l[242.pyrimidinylamino)ethyinhiomethyl]-2- 

furanyl]methyl]-4-piperidinyl]-1//-benzimidazol-2-amine; mp. 128.9°C (compound 50). 

Example 39 

A mixture of 7.7 parts of 2-a mi no-/V-[2-[4-[[1 -[(4-fluoro phenyl )methyl]-1/y-benzimidazol-2-yl]amino]-1- 
piperidinyl]ethyl]benzamide, 20 parts of acetic acid anhydride and 80 parts of water was stirred for 4 hours 
at 100°C. Water was added and the whole was alkalized with ammonium hydroxide. The product was 
extracted with with trichloromethane. The extract was dried, filtered and evaporated. The residue was 
crystallized from 4-methyl-2-pentanone. The product was filtered off and recrystallized from acetonitrile, 
yielding 7.7 parts of 24acetylaminoWV42-[44[1-^ 
piperidinyl]ethyl]benzamide; mp. 170.9°C (compound 51). 

In a similar manner there was also prepared: 

2-(acetylethylamino)-/V-[2-[4-^ 
piperidinyl]ethyl]benzamide (E)-2-butenedioate{1 :2); mp. 175.2°C (compound 52). 



Example 40 

To a stirred mixture of 4.4 parts of /V-[1-[2-(4-aminophenyl)ethyll-4-piperidinyl]-1-(4- 
fluorophenylmethyl)-1//-benzimidazol-2-amine, 1.05 parts of A/,/V-diethyleth ana mine and 195 parts of 
dichloromethane were added dropwise 1.14 parts of methanesulfonyl chloride. Upon completion, stirring 
was continued for 3 hours at room temperature. Water was added and the whole was alkalized with a 
sodium hydroxide solution. The organic phase was separated, dried, filtered and evaporated. The residue 
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30 



was separated by HPLC over si.ica ge. using a mature J*^ 0 ^ 

byvotume as eluent The first fraction was ,«o lect ed and the ^.^^orophen^meth^/J 
piperidinl^ 

. Mr S a Tf le %-l2^4-amino P henyl)ethyl]^piperidinylH^ 
To a stirred mixture of 4.4 parte of »lMfl * 2 ^ of water was added 

fluorophenylmethylMH*^ 

dropwlse a solution of 1.2 parts of ^^^SS^M^ was evaporated and the residue was teken 
continued overnight at room temperaWre. The paction sodium hydroxide. The precipitated 

5 In water and dichloromethane. The whole was J*>d«» mixture of trich.oromethane and 
product was filtered off and purrfi ^%^^°S5IJJ5» collected and the eluent was evaporated, 
methanol (90:10 by vo.urne) as ^^^S^Tarts of A/-l4-l2-[4-ll1-(4-fluorophenyl)methvll- 

5CK3^^ mp - 186 - 9X (compound 56) - 

A mixture of 0.6 parts of isocyana^ne 1.43 parte - 

methylSreamonohydrate; mp.120.2X (compound 58). 
A mixture of 5 parte of 

hiwSl and 150 parte of a hydrobro ^^^ff^^!^^ from fWJTS 
dihydrobromide; mp. 291.0»C (compound 59). 
A mixture of 5 parte of 

product was extracted with ^^SSSS^SS Sng a mixture of trichloromethane and 
residue was purified by column chromatography over ^ J ure fractions wer e collected and Mtoe 
methanol (95:5 by volume) saturated ac ^ n Mte and 2^^xybispropan^ 

eluent was evaporated ^ 

C. Formulations ^amolifv typical pharmaceutical compositions in dosage ""J 

The following formulations •^P^J^T^ human subjects in accordance with the present 
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Example 45 

oolvethvlene glycol at 60-8ITC. After cooler* lo»« c more »s™ m ssoel , a „ n „ 23 

. TSPSSSTm "SetpS » oS-rop .»». compHslo, ,0 - *. AO. p. 
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milliliter. The resulting solution was filled into suitable containers. 

Example 46 

Oral solution 

9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoate were dissolved in 4 
liters of boiling purified water. In 3 liters of this solution were dissolved first 10 grams of 2,3- 
dihydroxybutanedioic add and thereafter 20 grams of the A.I. The latter solution was combined with the 
remaining part of the former solution and 12 liters 1,2,3-propanetriol and 3 liters of sorbitol 70% solution 
were added thereto. 40 Grams of sodium saccharin were dissolved in 0.5 liters of water and 2 milliliters of 
raspberry and 2 milliliters of gooseberry essence were added. The latter solution was combined with the 
former, water was added q.s. to a volume of 20 liters providing an oral solution comprising 20 milligrams of 
the active ingredient per teaspoonful (5 milliliters). The resulting solution was filled in suitable containers. 



Example 47 

15 Capsules 

20 Grams of A.I., 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams lactose, 0.8 grams colloidal 
silicon dioxide, and 1.2 grams magnesium stearate were vigorously stirred together. The resulting mixture 
was subsequently filled into 1000 suitable hardened gelating capsules, comprising each 20 milligrams of 
the active ingredient 

20 

Film-coated tablets Example 48 

Preparation of tablet core 

A mixture of 100 grams of the A.I., 570 grams lactose and 200 grams starch was mixed well and 
thereafter humidified with a solution of 5 grams sodium dodecyl sulfate and 10 grams polyvinylpyrrolidone 
25 in about 200 milliliters of water. The wet powder mixture was sieved, dried and sieved again. Then there 
was added 100 grams microcrystalline cellulose and 15 grams hydrogenated vegetable oil. The whole was 
mixed well and compressed into tablets, giving 10.000 tablets, each containing 10 milligrams of the active 
ingredient. 

30 Coating 

To a solution of 10 grams methy cellulose in 75 milliliters of denaturated ethanol there was added a 
solution of 5 grams of ethyl cellulose in 150 milliliters of dichloro methane. Then there were added 75 
milliliters of dichloromethane and 2.5 milliliters 1,2,3-propanetriol. 10 Grams of polyethylene glycol was 
molten and dissolved in 75 milliliters of dichloromethane. The latter solution was added to the former and 
35 then there were added 2.5 grams of magnesium octadecanoate, 5 grams of polyvinylpyrrolidone and 30 
milliliters of concentrated colour suspension (Opaspray K— 1—2109) and the whole was homogenated. 

The tablet cores were coated with the thus obtained mixture in a coating apparatus. 

Example 49 

40 Injectable solution 

1.8 Grams methyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydroxybenzoate were dissolved in 
about 0.5 liters of boiling water for injection. After cooling to about 50°C there were added while stirring 4 
grams lactic acid, 0.05 propylene glycol and 4 grams of the A.I. The solution was cooled to room 
temperature and supplemented with water for injection q.s. ad 1 liter volume, giving a solution of 4 
45 milligrams AJ. per milliliters. The solution was sterilized by filtration (U.S.P.XVII p. 81 1 ) and filled in sterile 
containers. 

Example 50 

Suppositories 

3 Grams A.I. was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in 25 milliliters 
so polyethylene glycol 400. 12 Grams surfactant and triglyceride q.s. ad 300 grams were molten together. The 
latter mixture was mixed well with the former solution. The thus obtained mixture was poured onto moulds 
at a temperature of 37 — 38°C to form 100 suppositories each containing 30 milligrams of the active 
ingredient. 

55 Claims 

1. A chemical compound having the formula 



60 



65 
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a pharmaceutical^ acceptable acid addition salt or a possible stereochemical^ isomeric form thereof, 
wherein: 

tfaA'-r A 3 =A 4 is a bivalent radical having the formula 

5 

— CH=CH— CH=CH— (aU, 
— N=CH— CH=CH— (a2) f 
10 — CH=N— CH=CH— (a3), 

— CH=C)4— N=CH— (a4), or 

— CN =CH—CH - N — (a5), 

15 

wherein one or two hydrogen atoms in said radicals (a-1) - (a-5) may, each independently from each other, 
be replaced by halo, lower alkyl, lower alkyloxy, trifluoromethyl or hydroxy; 

R is a member selected from the group consisting of hydrogen and lower alkyl: 

R 1 is a member selected from the group consisting of hydrogen, alkyl, cycloalkyl, Ar 1 and lower alkyl 
20 substituted with one or two Ar 1 radicals, 

R 2 is a member selected from the group consisting of hydrogen, lower alkyl, cycloalkyl, (lower 
alkyl)— CO— , (lower alkyloxy)— CO— and Ar*-lower alkyl; and 

L is a radicasi of formula 



25 



X 

W-C-Y-Alk- 

l J~>r 



30 W-C-H " / (b-2)» 



(b-4); 

Het-Alk- <b-5)> 

45 (lower alkenyU-Y^-Alk- (b-6)> or 

i) where A 1 =A 2 -A 3 =A 4 is a radical of formula (a-3), (a-4) or (a-5), or 

ii) where A 1 =A 2 -A 3 =A 4 is a radical of formula (a-1) or (a-2), and R 1 is Ar 3 or lower alkyl substituted with 
one or two Ar 3 radicals, said Ar 3 being pyrazinyl, thiazolyl or imidazolyl, optionally substituted with lower 

so alkyl: 

L may also be a radical of formula: 

Ar 1 — Alk— (b-7); 

55 said W being a member selected from the group consisting of hydrogen, lower alkyl, Ar 1 , Ar 1 -lower alkyl, 1- 
piperidinyl, 1-pyrrolidinyl, 4-morpholinyl, a radical of formula 

so II -*^T~R 4 (c-l-a). 
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a radical of formula 



a radical of formula 



R' 



o 

w 1 — z 1 — 



<c-l-b), or 



(c-1-c) 



jo wherein R 3 and R 4 each independently hydrogen or lower alkyl; and W 1 is cycloalkyl or lower alkyl, 
optionally substituted with up to two substituents selected from the group consisting of hydroxy, lower 
alkyloxy, 1-piperidinyl, 1-pyrrolidinyl, 4-morpholinyl and Ar 1 ; and where Z 1 is NR 8 , W 1 may also be 
hydrogen, amino, lower alkylamino, Ar 1 -amino or n'rtro; 

said W 2 being a member selected from the group consisting of hydrogen, lower alkyl, Ar 1 and a radical 
of formula: 

R s — Z 1 — 



15 



20 



25 



30 



35 



(c-2-a> 



wherein R s is hydrogen, lower alkyl or Ar 1 ; 
said T being a radical of formula: 

X 
II 

R 6 — Z — C — Y 2 
(c-3-a), 



or R 7 — SOz— NR 8 — 
(c-3-b); 



R 6 being hydrogen, lowe alkyl or Ar 1 ; 
R 7 being lower alklyl or Ar 1 ; and 
R 8 being hydrogen or lower alkyl; 

said Het being a radical of formula (c-1-a), (c-1-b), or a radical of formula 



.11 



I 



or of formula 



10 



40 



(c-4-a) 



(c-4-b) 



wherein R 9 , R 10 , R" and R 12 are each independently hydrogen or lower alkyl; or a radical of formula 



13 N-=V 

45 \Z_/- (c-4-c), 



wherein R 13 is hydrogen, lower alkyl or amino, or 

said Het being furan substituted with lower alkyl, said lower alkyl being optionally substituted with 
so hydroxy, mercapto, lower alkyloxy, lower alkylthio, (aminolower alkyl)thio. Ar 1 — O— or with a radical of 
formula 



^ ' Z-C H_ -Y- 



s being an integer of from 1 to 6 inclusive; or where Z or Y is a direct bond, s may also be 0; and R 14 being 
hydrogen or lower alkyl; wherein 
60 n is 0 or the integer of 1 or 2; 

X is O, S, NR 15 or CHN0 2 ; 
Y is O, S, NR 16 or a direct bond; 
Y 1 is 0, S or NR 16 ; 
Y 2 is S or NR 16 ; 
65 Z is O, S, NR 8 or a direct bond; 



31 



EP 0 151 824 B1 

Z 1 is O f S or NR 8 ; 

X a and Y* independently having the same meaning of X respectively Y; 

said Ft 15 being hydrogen, lower alkyl, cyano, nitro, A^-sulfonyl, lower alkylsulfonyl, lower alkyicarbonyl 
or A^-carbonyl; 

s said R 16 being hydrogen, lower alkyl, (AR 2 )lower alkyl, 2-lower alkyloxy-1,2-dioxoethyl; or a radical of 

formula — C(=X) — R 17 ; R 17 being hydrogen, lower alkyl. Ar 2 , A^-lower alkyl, lower alkyloxy, ArMower 
alkyloxy, mono- or didower alkyDamino, A^-lower alkylamino or ArMower alkyldower alkyDamino; 

wherein Ar 1 is a member selected from the group consisting of phenyl, being optionally substituted 
with up to three substituents each independently selected from the group consisting of halo, hydroxy, 

10 , nitro, cyano, trifluoromethyl, lower alkyl, lower alkyloxy, lower alkylthio, mercapto, amino, mono- and 
didower alkyDamino, carboxyl, lower alkyloxycarbonyl and lower alkyl-CO— ; thienyl; halothienyl; 
furanyl; lower alkyl substituted furanyl; pyridinyl; pyrazinyl; thiazolyl and imidazolyl optionally substituted 
with lower alkyl; and wherein Ar 2 is a member selected from the group consisting of phenyl being 
optionally substituted with up to three substituents each independently selected from the group consisting 

rs of halo, hydroxy, nitro, cyano, trifluoromethyl, lower alkyl, lower alkyloxy, tower alkylthio, mercapto, 
amino, mono- and didower alkyDamino, carboxyl, lower alkoxycarbonyl and (lower alkylV-CO— ; wherein 
lower alkyl represents straight and branched-chain saturated hydrocarbon radicals having from 1 to 6 
carbon atoms; alkyl includes lower alkyl and the higher homologs thereof having from 7 to 10 carbon 
atoms; cycloalkyl is cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; lower alkenyl represents a straight 

20 or branched-chain hydrocarbon radical containing one double bond and having 2 to 6 carbon atoms; lower 
alkanediyl represents bivalent, straight or branched-chain alkanediyl radicals having from 1 to 6 carbon 
atoms; 

provided that: 

i) When A 1 =A 2 -A 3 =A 4 is a radical of formula (a-1) or (a-2), and L is a radical of formula (b-1), wherein 
25 W is other than hydrogen or other than a radical of formula (c-1-a) or (c-1-b), then X is other than 0; 

ii) when L is a radical of formula (b-1), wherein W is a radical of formula (c-1-c), wherein Z 1 is NH then 
W 1 is other than hydrogen or lower alkyl; 

iii) when A 1 =A 2 -A 3 =A 4 is a radical of formula (a-1) or (a-2), and Lisa radical of formula (b-3), wherein 
X is O, Y is NR 16 , O or a direct bond, and X a is 0, 

30 a) then Y* is not O; 

b) and W 2 being lower alkyl then Y* is not a direct bond; 

2. A chemical compound according to claim 1, wherein L is a radical of formula (b^l), wherein Y is NH, 
X is O and W is hydrogen; or L is a radical of formula (b-1) wherein X is S, NH or NCN, Y is NH and W is 1- 
piperidinyl, 1-pyrrolidinyl, 4-morpholinyl, or a radical of formula (c-1-c), wherein Z 1 is NR 8 and W 1 is amino, 

35 nitro or lower alkyl, optionally substituted with one hydroxy, lower alkyloxy, 1 -piperidinyl, 1 -pyrrolidinyl, 4- 
morpholinyl or phenyl radical, or with two lower alkyloxy radicals; or Lis a radical of formula (b-1 ), wherein 
X is S, NH or NCN, Y is NH and W is lower alkyloxy or lower alkylthio; or wherein L is a radical of formula (b- 
1) wherein W is a radical of formula (c-1-a) or (c-1-b); or 

L is a radical of formula (b-2) wherein n is 1, X is O or S and W is a radical of formula (c-1-c), wherein Z 
40 is NR 8 and W 1 is lower alkyl; or 

L is a radical of formula (b-3), wherein X is O, Y is NH, X a is O, Y 3 is NR 16 and W 2 is lower alkyl; or 
L is a radical of formula (b-4), wherein T is a radical of formula (c-3-a), wherein X is O or S, Z is NR 8 and 
R s is hydrogen or lower alkyl; or wherein T is a radical of formula (c-3-b), wherein R 8 is hydrogen and R is 
lower alkyl; or 

45 L is a radical of formula (b-5) wherein Het is a radical of formula (c-4-a), wherein R 9 , R 11 and R are 

hydrogen; or wherein Het is a radical of formula (c-4-c); or wherein Het is furan substituted with lower alkyl 
being substituted with hydroxy or with a radical of formula (c-4-d-1 ), wherein Y is O or S, Z is NH or a direct 
bond and R 14 is hydrogen; or 

L is a radical of formula (b-6) wherein Y 1 is 0; or 

so L is a radical of formula (b-7) wherein Ar 1 is phenyl substituted with hydroxy or lower alkyloxy. 

3. A chemical compound according to any of claims 1 and 2 for use as a medicine. 

4. A chemical compound according to any of claims 1 and 2 for use as an anti-allergic medicine. 

5. A pharmaceutical composition comprising an inert carrier and a pharmaceutical^ acceptable 
amount of a compound according to any of claims 1 and 2. 

55 6. A pharmaceutical composition according to claim 5 for use as an anti-allergic medicine. 

7. A process for preparing a pharmaceutical composition, characterized in that a therapeutically 
effective amount of a compound as claimed in any of claims 1 and 2 is intimately mixed with a suitable 
pharmaceutical carrier. 

8. A process for preparing a compound according to any of claims 1 and 2 characterized by 

60 a) alkylating a piperidine of formula Q 2 — D (III) with an intermediate of formula Q 1 (II) in a reaction-inert 

solvent wherein 

1) Q 2 is hydrogen and Q 1 is an intermediate of formula L— G (ll-a), said G representing halo or 
sulfonyloxy; or 

2) Q 1 is an intermediate of formula W — C(=X) — G 1 , (H-b-1), said G 1 representing halo, sulfonyloxy, 
65 lower alkyloxy, lower alkylthio, Ai^-oxy, Ai^-thio, lower alkylcarbonyloxy or lower alkyloxycarbonyloxy, or 
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where G 1 is connected to 

\ 

C=N — R 15 / 

/ 

it may also be — N(loweralkyl)NO; and Q 2 is a radical of formula HY'-Alk-, thus preparing a compound of 
formula 

X 

i 

W — C — Y 1 — Alk — D (l-a-1); or 

3) Q 1 is an intermediate of formula 

.a 

. it n 

(II-b-2), 

and Q 2 is a radical of formula HY 1 — Alk— , thus preparing a compound of formula 

x a x 

w 2 Ji. y a _^^)41. Y WD (I-a-2); or 

4) Q 1 is an intermediate of formula (lower alkenyl)— G, (ll-b— 3), and Q 2 is a radical HY 1 — Alk , thus 
preparing a compound of formula (lower alkenyl)— Y 1 — Alk— D (l-a-3); or 

5) Q 1 is an intermediate of formula 

X 

W — C — G 1 (ll-b-4) 




and Q 2 is a radical of formula 



thus preparing a compound of formula 



O 

(c v„ 



X 

II 

w-c 



>^(CH 2 ) n 



(I-a-4); or 



6) Q 1 is an intermediate of formula W — C(=X) — Y*H (ll-c-1) and Q 2 is a radical of formula G— Alk, thus 
preparing a compound of formula (l-a-l); 

7) Q 1 is an intermediate of formula 

/ v x 

w^- y !L^j\4!. Y l di-c-2), 

and Q 2 is a radical of formula G — Alk, thus preparing a compound of formula (l-a-2); 

8) Q 1 is an intermediate of formula (lower alkenyl)— Y 1 — H, (ll-c-3) and Q 2 is a radical of formula 
G — Alk — , thus preparing a compound of formula (l-a-3); 

9) Q 1 is an intermediate of formula Hef— H, (ll-c-4), wherein said Het' is a radical of formula (o4-a), (c-4- 
b) or (c-4-c), and Q 2 is a radical of formula G — Alk, thus preparing a compound of formula Hef — Alk — D (l-a- 
5); or 

b) reacting a reagent of formula W 1 — Z'H (ll-d) with an intermediate of formula HY 1 — Alk— D (UU>-1-) in 
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to 



IS 



20 



25 



in the presence of an appropriate 
generating agent, in a reaction-inert solvent, thus preparing a compound of formula 



\ 

C=X 

/ 



w 



( (i-a-4-a)? or 



d) cyclodesulfurizing an intermediate of formula 

R 

1 (IV) 



30 y ' R 



35 



40 



50 



55 



50 



Wi—Z 1 — C(=X 1 )— NH— Alk— D 0-b- 1 >*' or 

f) reacting an intermediate of formula W<-N=C=* (V.J. wi^peridine of formu.a HV-Afc-O (.»- 
b-1) in a reaction-inert solvent, thus preparing a compound of formula 

W ._ NH -C(=X 1 >-Y 1 -Alk-D U*** or 

g) reacting an intermediate of formula (VII) with a piperidine of formula 

D 

in a reaction-inert solvent, thus preparing a compound of formula 

X 1 ° 
\-(CH 2 ) n 

* * , m . .i* \a#3__c(— x 1 ! OH (VIII), said W 9 having the previously described 

h) reacting an intermediate °j fo ™ u,a ^^ (_ * V«!m,aa lc-T-c> with a piperidine of formula 

meaning of W, provided that W is otter than a radian ^^^ a n <^ Nonfunction in (VHI) in a 
HY 1 — Alk — D (IH-b-1) in a "? a *'°™ e * S °J^ together with an appropriate reagent 



45 D 



34 



EP 0 151 824 B1 



5 



10 



15 



20 



30 



45 



W 3 — C(=X 1 ) — Y 1 — Alk — D (l-c-1); or 

i) reacting an intermediate of formula W 3 — C(=X 1 )— OH (VIII), said W 3 having the previously defined 
meaning, with a piperidine of formula 

D 




HN / (III-b-2) 

in a reaction-inert solvent, if desired, after converting the OH-function in (VIII) in a suitable leaving group, 
or, if desired, by reacting (lll-2-b) with (VIII) together with an appropriate reagent capable of forming amides 
or esters, thus preparing a compound of formula 

x 1 



W 3 -"-/""^ (I-c-2), or 



V -< C8 2>n 



j) reacting a piperidine of formula HD (Ill-a) with a reagent of formula L 1 -lower alkenediyl-H (IX), 
wherein L 1 is selected so that it forms, combined with -Alk-, a radical of formula (b-1 ), (b-3), (b-4), (b-5), (b-6) 
or (b-7), in a suitable reaction-inert solvent, thus preparing a compound of formula L 1 — Alk — D (l-d); or 
25 k) reacting a furan of formula 

with a piperidine of formula (lll-a) in the presence of formaldehyde or a polymeric form thereof, in a 
reaction-inert solvent, thus preparing a compound of 



O CH.-D 



2~" d-e) 



wherein R 18 is an in claim 1 defined substituent of said furan ring; or 
40 I) alkylating a furan derivative of formula H — Y 1 — D 1 , (X-a), wherein D 1 represents a radical of formula 

-(lower alkyl) yO^^. Al3c-D, 

IT 



with an intermediate of formula E — Z — CsH^ — G, (Xl-a), wherein E represents a radical of formula 



50 




r \n reaction-inert solvent, thus preparing a compound of formula 

E — Z — C s H2s — Y 1 — D 1 (l-e-D; 

m) alkylating an intermediate of formula E — Z — CgH^ — Y 1 H, (Xl-b), with a furan derivative of formula 
G— -D 1 , (X-b), in a reaction-inert solvent, thus preparing a compound of formula (l-e-1); 

n) akylating a furan derivative of formula H — Z 1 — C s H2s — Y — D 1 (X-c), with an intermediate of formula 
E — G, (Xl-c), in a reaction-inert solvent, thus preparing a compound of formula 

E — Z 1 — CaHza — Y — D 1 (l-e-2); 

c) alkylating an intermediate of formula E— Z^, (Xl-d), with a furan derivative of formula 
G — QjHao — Y — D 1 , (X-d), in a reaction-inert solvent, thus preparing a compound of formula (l-e-2); 
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p) reacting an intermediate of formula 

X 

H-Y a -L_£^y!U-Alk-D |m-a) , 



wherein Y 3 ** 1 has the previously described meaning of Y 3 , provided that it is not a direct bond, with a 
reagent of formula W 2 — C(=X a ) — G\ (XIIKa) r in a reaction-inert solvent thus preparing a compound of 
to formula 

q) reacting an intermediate of formula 

with a reagent of formula R 6 -Z-C{=X)-G\ in a reaction-inert solvent, thus preparing a compound of 
2S formula 



X . 

R 6 -Z-C-y 2 ^ ^Alk-D ( I-f -2 ) 1 



HNR 8 — U- \Va1X-D < XII - C) 



r) reacting an intermediate of formula 

Or- 

with a reagent of formula R 7 — SO^— G\ in a reaction-inert solvent, thus preparing a compound of formula 

l 7 -SO -NR 8 \\-Alk-D (I-f-3); 



40 

R 



2 \—J 



45 s) reacting a reagent of formula R 5 — N=C=X a ~ 1 (XlV-a), wherein X 0 " 1 is O or S f with an intermediate of 
formula (Xll-a) in a reaction-inert solvent, thus preparing a compound of formula 



X s - 1 _ X 




R^NH-C-Y 3 " 1 (/ \VC-Y-Alk-D <I-g-D> 



55 t) reacting an intermediate of formula (Xll-b) with a reagent of formula R 6 — N=C=X 1 (XlV-b), thus 
preparing a compound of formula 

x 1 

R 6 -KH-C-Y? (L \\-Alk-D (I-g-2); 



65 wherein D represents a radical of formula 
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optionally converting the compounds of formula (I) into each other following art-known functional 
grouptransformation procedures; and, if desired, converting the compounds of formula (I) into a 
therapeutically active non-toxic acid-addition salt form by treatment with an appropriate acid or, 
conversely, converting the acid-addition salt into the free base form with alkali; and/or preparing 
stereochemicaily isomeric forms thereof. 



Patentanspruche 



1. Chemische Verbindung der Formel: 



* R" 



X ' R N Kj* 



(X) i 



ein pharmazeutisch annehmbares Saureadditionssalz oder eine mogliche stereochemisch isomere Form 
hievon, worin: 

A 1 =A 2 — A 3 = A 4 ein zweiwertiger Rest mit der Formel 

— CH=CH— CH-CH— . (a-D* 

— N=CH— CH=CH— (a-2), i. 

— CH=N— CH=CH— (a-3), 

— CH=CH— N=CH— (a-4), oder 

— CH=CH— CH=N— (a-5) 

ist, worin ein oder zwei Wassersatoffatome in den gennannten Resten (a-1) bis (a-5) jeweils unabhangig 
voneinander durch Halogen, Niederalkyl, Niederalkyloxy, Trifluormethyl oder Hydroxy ersetzt sein konnen; 

R ein Vertreter, ausgewahlt aus der aus Wasserstoff und Niederalkyl bestehenden Gruppe, ist; 

R 1 ein Vertreter, ausgewahlt aus der aus Wasserstoff, Alkyl* Cycloalkyl* Ar 1 und Niederalkyl substituiert 
mit einem oder zwei A^-Resten, bestehenden Gruppe, ist; 

R 2 ein Vertreter, ausgewahlt aus der aus Wasserstoff, Niederalkyl, Cycloalkyl, (Niederalkyl) — c0 — ' 
(Niederalkyloxy)— -CO— und Ai^-Niederalkyl bestehenden Grupe, ist; und 

L ein Rest der Formel 

X 

W-OY-AUc- ( b-1 ) ? 

X 



, (CH ) 

1 2 n 

x a x 
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Het-Alk- 

(Niederalkenyl ) -Y^Alk- 



(b-5)> 



(b-6) 



,St ' ^fwenn A 1= A 2 — A 3 =A 4 ein Rest der Formel (a-3), (a-4) oder (a-5) 1st, oder 

iw«AM^ 4 ein Rest der Formel (a-1) oder (a-2) ist, und R Ar 3 ode Niederalkyl, «db«ta»£ 
mit ein^m oder zwei ArMtesten, bedeutet, welches Ar 3 Pyrazinyl, Thiazolyl oder Im.dazolyl, wahlwetse 
10 substituiert mit Niederalkyl, bedeutet, 

L auch ein Rest der Formel fKJ7 * 

Ar 1 — Alk— {tyn 

SGin w SvSnSL. ausgewahlt aus der aus Wasserstoff, Niederalkyl, Ar\ Ar 1 -Niederalkyl, 1-Piperidinyl, 1- 
15 Pyrrolidinyl, 4-Morpholinyl, einem Rest der Formel 



35 



einem Rest der Formel 




(c-l-a). 



<c-l-b), oder 



einem Rest der Formel yv 1 — Z 1 — (c-1-c) 

bestehenden Gruppe ist, worin 

R 3 und R 4 vdneinander unabhangig Wasserstoff oder Niederalkyl sind; und 

W 1 fur Cycloalkyl oder Niederalkyl. wahlweise substituiert mit bis zu 2 Substituenten, ausgewahlt aus 
der aus Hydroxy, Niederalkyloxy, 1-Piperidinyl, 1 -Pyrrolidinyl, 4-Morpholinyl und Ar 1 bestehenden Gruppe, 

,St ' Z^fQr^R 8 steht, W 1 auch Wasserstoff, Amino, Niederalkylamino, Ar 1 -Amino oder Nitro sein kann; 

W ° r W 2 ein Vertreter aus der aus Wasserstoff, Niederalkyl, Ar 1 und einem Rest der Formel: 



R s — Z 1 - 

bestehenden Gruppe ist, worm 

R 5 fur Wasserstoff, Niederalkyl oder Ar 1 steht; worin 
T ein Rest der Formel: 



(c-2-a) 



50 



55 



60 



r6 — 2 — C— Y 2 — oder R 7 — SO* — NR 8 - 
(c-3-a), (c-3-b) 

ist; wobei 

R 6 Wasserstoff, Niederalkyl oder Ar 1 ist; wobei 

R 7 Niederalkyl oder Ar 1 ist; und wobei 

R 8 Wasserstoff oder Niederalkyl ist; worin 

Het ein Rest Der Formel (c-1-a), (c-1-b) oder ein Rest der Formel 



20 



oder der Formel 




10 



N-R 



(c-4-b) , 



(c-4-a) 

ist. worin R 9 , R» R« und R» unabhangig voneinander Wasserstoff oder Niederalkyl sind; oder ein Rest der 



65 Formel 
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,13 N-=\ 

' H- (c-4-c) 



1st, worin 

R 13 fur Wasserstoff, Niederalkyl oder Amino steht oder worin 

Het Furan, substituiert mit Niederalkyl, ist, worin Niederalkyl gegebenenfalls mit Hydroxy, Mercapto, 
Niederalkyloxy, Niederalkylthio, (Aminoniederalkyl)thio, Ar 1 — O— oder mit einem Rest der Formel 



R 14 



substituiert ist, worin 

s eine ganze Zahl von 1 bis einschliBelich 6 ist; oder wenn Z oder Y eine direkte Bindung darstelien, s 
auch O sein kann; und R 14 Wasserstoff oder Niederalkyl ist; worin 
n den Wert O besitzt oder die ganze Zahl 1 oder 2 bedeutet; 
X fur O, S, NR 1S oder CHNO a steht; 
Y fur O, S, NR 16 . oder eine direkte Bindung steht; 
Y 1 fur O, S oder NR 16 steht; 
Y 2 S oder NR 18 ist; 

Z fur O, S, NR 8 oder eine direkte Bindung steht; 
Z 1 fur O, S Oder NR 8 steht; 

X a und Y 8 unabhangig voneinander die gleiche Bedeutung von X bzw. Y besitzen; welches 
R 15 Wasserstoff, Niederalkyl, Cyano, Nitro, Ar^Sulfonyl, Niederalkylsulfonyl, Niederalkytearbonyl oder 
Ai^-Carbonyl ist; welches . 

R 16 Wasserstoff, Niederalkyl, (Ar^Niederalkyl, 2-Niederalkyloxy-1,2-dioxoethyl oder em Rest der 
Formei _c(=x>-R 17 ist; worin R 17 Wasserstoff, Niederalkyl Ar 2 , Ai^-Niederalkyl, Niederalkyloxy, Ar*- 
Niederalkyloxy, Mono- oder Di(niederalkyl)amino, Ai^-Niederalkylamino oder Ai^-NiederalkyKnieder- 
alkyOannino ist; worin . 
. Ar 1 ein Vertreter, ausgewahlt aus der aus Phenyl, das gegebenenfalls mit bis zu 3 Substituenten 
substituiert ist, weiche voneinander unabhangig aus der aus Halogen, Hydroxy, Nitro, Cyano, 
Trifluormethyl, Niederalkyl, Niederalkyloxy, Niederalkylthio, Mercapto, Amino, Mono- und 
Di(niederalkyl)amino, Carboxyl, Niederalkyloxycarbonyl und Niederalkyl — CO — bestehenden Gruppe 
ausgewahlt sind; Thienyl; Halogenthienyl; Furanyl; Niederalkyl-substituiertes Furanyl; Pyndmyl; 
Pyrazinyl; Thiazolyl und Imidazolyl, das gegebenenfalls mit Niederalkyl substituiert ist, bestehenden 
Gruppe ist; und worin 

Ar 2 ein Vertreter ausgewahlt aus der Gruppe bestehend aus Phenyl, das gegebenenfalls mit Dts zu o 
Substituenten substiuiert ist, weiche voneinander unabhangig aus der aus Halogen, Hydroxy, Nitro, Cyano, 
Trifluormethyl, Niederalkyl, Niederalkyloxy, Niederalkylthio, Mercapto, Amino, Mono- und 
Di(niederalkyl)amino, Carboxyl, Niederalkyloxycarbonyl und (Niederalkyl)-CO bestehenden Gruppe 
ausgewahlt sind, ist; worin 

Niederalkyl lineare und verzweigtkettige gesattigte Kohlenwasserstoffreste mit 1 is 6 Kohlenstoffatomen 
bedeutet; Alky!, Niederalkyl und die hoheren Homologen hievon mit 7 bis 10 Kohlenstoffatomen umfaBt; 
Cycloalkyl fur Cyclopropyl, Cyclobutyl, Cyclopentyl und Cyclohexyl steht; Niederalkenyl einen linearen 
oder verzweigtkettigen Kohlenwasserstoffrest mit einer Doppelbindung und 2 bis 6 Kohlenstoffatomen 
darstellt; Niederalkandiyl zweiwertige lineare oder verzweigtkettige Alkandiylreste mit 1 bis 6 
Kohlenstoffatomen bedeutet; mit der MaBgabe daB: 

i) wenn A 1 =A 2 — A 3 =A 4 ein Rest der Formel (a-1) oder (a-2) ist und L einen Rest der Formel lb-1) 
bedeutet, worin W eine andere Bedeutung als Wasserstoff oder eine andere Bedeutung als die eines Restes 
der Formel (c-1-a) oder (c-1-b) besitzt, X dann eine andere Bedeutung als O besitzt; 

ii) wenn L ein Rest der Formel (b-1 ) ist, worin W ein Rest der Formel (c-1-c) ist, worin Z 1 fur NH steht, W 
dann eine andere Bedeutung als Wasserstoff oder Niederalkyl besitzt; 

iii) wenn A'=A 2 — A 3 =A 4 ein Rest der Formel (a-1) oder (a-2) ist und L einen Rest der Formel (b-3) 
darstellt, worin X fur O steht, Y NR 16 , O oder eine direkte Bindung darstellt, und X a O ist, 

a) Y 3 dann nicht fur steht; 

b) und wenn W 2 Niederalkyl ist, Y* dann keine direkte Bindung darstellt 

2. Chemische Verbindung nach Anspruch 1 , worin L ein Rest der Formel (b-1 ) ist, worin Y fur NH steht 
X O bedeutet und W Wasserstoff ist; oder L ein Rest der Formel (b-1 ) ist, worin X fur S, NH oder NCN steht, 
Y NH darstellt und W 1-Piperidinyl, 1-Pyrrolidinyl, 4-Morpholinyl, oder ein Rest der Formel (c-1-c) ist worin 
Z 1 NR 8 darstellt und W 1 Amino, Nitro oder Niederalkyl, gegebenenfalls substituiert mit einem Hydroxy-, 
Niederalkyloxy, 1-Piperidinyl-, 1 -Pyrrol idinyl-, 4-Morpholinyl- oder Phenylrest oder mit zwei 
Niederalkyloxyresten, bedeutet; oder j %mi . 

L ein Rest der Formel (b-1) ist worin X fur S, NH oder NCN steht, Y NH darstellt und W ein 
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Niederalkyloxy oder Niederalkyrthio ist; oder worin L ein Rest der Formel (b-1) ist, worin W ein Rest der 

^Jtf^SSSSSti worin „ den Wert 1 besitzt. X fur 0 oder S stent und W ein Rest der 
Formel (c-1-c> ist, worin Z' fur NR 8 stent und W 1 Niederalkyl j*; oder 16 ||t und 

L ein Rest der Formel (b-3) ist, worin X fur 0 stent, Y NH darstellt, X a O bedeutet, Y° NR darstellt un 

LefnReSdS Formal (b-4> ist, worinTein Rest der Formel (c-3-a) ist, worin OCfQrO oder S -**ZN£ 
ist und R 6 Wasserstoff oder Niederalkyl bedeutet; oder worin T ein Rest der Formel (c*-b) ist. wonn R 
Wasserstoff ist und R 7 Niederalkyl bedeutet; oder • o9 D n ,,-a q« 

L Sr. Rest der Formel (b-5) ist, worin Het ein Rest der Formel (c-4-a) .st. wonn R 9 , ^£R 
Wasserstoff sind; oder worin Het ein Rest der Formel (c-4-c) ist; oder worm Het ein I ^"^.^ ,B '*^J 
SS darsiellt, welches mit Hydroxy oder mit einem Rest der ^'^^JS^ 6 
Y fur O oder S stent, Z NH oder eine direkte Bindung bedeutet und R Wasserstoff ist, oder 

l Rest der Formel (b-6) ist, worin Y 1 fQr O steht; ist oder 

t e n 52 de Fo™e. b-7 ist worin Ar' mit Hydroxy oder Niederalkyloxy -substitutes F*enyl ist 

3 Chernfeche Verbindung nach einem der Anspruche 1 und 2 zur Verwendung als Arzneimrtteh 

4. CheSe VeSindung nach einem der Anspruche 1 und 2 zur Verwendung als antiallerg.sches 

A, T ™Kmazeutische Zusammensetzung, umfassend einen inerten Trager und eine pharmazeutisch 
annelimbare Menge einer Verbindung, nach einem der Anspruche 1 und 2. ji. mS - 4 4«« 
6 J l?armazeutische Zusammensetzung nach Anspruch 5 zur Verwendung als anti-allergisches 

Arzneimrttel H erstellung einer pharmazeutischen Zusammensetzung, dadurch flekennzeichnet 

da(5 ein^ ^therapeu^sch wirksaml Menge einer Verbindung nach einem der Anspruche 1 und 2 mit einem 
ge «SS^Sl^l m der Anspruche 1 und 2. gekennzeichnet 

dUrC a') : Alkylieren eines Piperidins der Formel Q 2 -D (Hi) mit einer Zwischenverbindung der Formel Q 1 (ID in 
einem reaktionsinerten Losungsmittel, worin 

1) Q 2 Wasserstoff ist und Q 1 eine Zwischenverbindung der Formel L— G, HI a) darstellt, wonn u 
Halogen oder Sulfonyloxy bedeutet; oder , w 

2) Q 1 eine Zwischenverbindung der Formel W-c<=X)-G\ (ll-b-1) ist, wonn G Halogen, Sulfonyloxy, 
Niederalkyloxy, Niederalkyrthio, A^-oxy, ArMhio, Niederalkylcarbonyloxy oder Niederalkyloxy- 
carbonyloxy darstellt, oder wenn G 1 an 

\ 

C=N— R ,s 

/ 

gebunden ist, es auch -N(Niederalkyl)NO sein kann; und Q 2 ein Rest der Formel HV-Alk— ist. wodurch 
eine Verbindung der Formel 

X 

W— C— Y 1 — Alk— D W-a-D 

hergestellt wird; oder 

3) Q 1 eine Zwischenverbindung der Formel 

ist, und Q 2 einen Rest der Formel HY 1 — Alk— darstellt, wodurch eine Verbindung der Formel 

x a X 

w 2 J^_Aj^_ Y l Alk . 0 ( i-a-2 ) , 

4) Q'Snflwisthlnvtrlindung der Forme. (Niedera.kenyD-G, (ll-b-3), ist, undQ 2 einen Rest 1^— Alk— 
daStT wSuch eine Verbindung der Formel (Niederalkenyl)-Y<-Alk-D (l-a-3) hergestellt w.rd, 
oder 

5) Q 1 eine Zwischenverbindung der Formel 
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x 

W — C — G\ 



(ll-b-4) 



ist, und Q 2 einen Rest der Formel 




darstellt, wodurch eine Verbindung der Formel 



W-C 




<I-a-4> 




G—Alk darstellt, wodurch eine Verbindung der Formel (l-a-1) hergestellt wird; 
7) Q 1 eine Zwischenverbindung der Formel 




ist und Q 2 einen Rest der Formel G — AJk darstellt, wodurch eine Verbindung der Formel (l-a-2) 
hergestellt wird; 

8) Q 1 eine Zwischenverbindung der Formel (Niederalkenyl) — Y 1 — H, (ll-c-3), ist und Q 2 einen Rest der 
Formel G — Alk — darstellt, wordurch eine Verbindung der Formel (l-a-3) hergestellt wird; 

9) Q 1 eine Zwischenverbindung der Formel Het'— H, (ll-c-4), ist, worin das ^enannte Het' einen Rest der 
Formel (c-4-a), (c-4~b) oder (c-4-c) darstellt und Q 2 ein Rest der Formel G— Alk ist, wodurch eine 
Verbindung der Formel Hef — Alk — D, (l-a-5), hergestellt wird, oder 

b) Umsetzen eines Reagens der Formel W 1 — Z 1 H,(ll-d) # mh einer Zwischenverbindung der Formel 
HY 1 — ^Alk — D, (lll-b-1), in Gegenwart eines geeigneten C=X bildenden Mittels in einem reaktionsinerten 
Losungsmittel, wodurch eine Verbindung der Formel W 1 — Z 1 — C(=X>— Y 1 — Alk— D, (l-a-1-a); oder 

c) Umsetzen eines Reagens der Formel (ll-d) mti einer Zwischenverbindung der Formel 



bildenden Mittels, in einem reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 




(II-b-2) 



in Gegenwart eines .geeigneten 



C-X 




\-(CH 2 ) n 



hergestellt wird; oder 

d) Cyclodesulfurieren einer Zwischenverbindung der Formel 
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R 



(IV) 



mit einem geeigneten Alkylhalogenfd, Metalloxid Oder Metallsalz in einem reaktionsinerten Ldsungsmittel; 
oder 

e) Umsetzen einer Zwischerverbindung der Formel W 1 — Z 1 — H, (V), mit einem Piperidin der Formel 
X 1 =C=N— Alk— D,(VI>, worin X 1 fur O Oder S steht, in einem reaktionsinerten Ldsungsmittel, wodurch eine 
Verbindung der Formel 

W 1 — Z 1 — C( - X 1 ) — N H — A1 k — D, 0*-D. 

hergestelt wird; oder 

f) Umsetzen eine Zwischenverbindung der Formel W 1 — N«C=X\ (VII) mit einem Piperidin der Formel 
HY 1 — Alk— D, (lll-b-1), in einem reaktionsinerten Ldsungsmittel, wodurch eine Verbindung der Formel 

W 1 — NH — C(=X 1 ) — Y 1 — Alk— D, «-b-2), 

.» 

hergestellt wird; oder 

g) Umsetzen eine Zwischenverbindung der Formel (VII) mit einem Piperidin der Formel 



60 



mT^j <XII-b-2), 



in einem reaktionsinerten Ldsungsmittel, wodurch eine Verbindung der Formel 



-KH-C-N ) 



(I-b-3) 



N-(CH 2 ) n 



hergestellt wird; oder 

h) Umsetzen einer Zwischenverbindung der Formel W 3 — C(=X 1 )— OH, (VIII), worin W 3 die frQher 
beschriebene Bedeutung von W besitzt, mit der Mafcgabe, da& W 3 eine andere Bedeutung als die eines 
Restes der Formel (c-1-c) aufweist, mit einem Piperidin der Formel HY 1 — Alk— D (lll-b-1) in einem 
45 reaktionsinerten Ldsungsmittel, wenn gewunscht, nach Oberfuhren der OH-Funktion in (Vili) in eine 
geeignete Leaving-Gruppe, oder, wenn gewunscht, durch Umsetzen von (lll-b-1) mit (VIII) gemeinsam mit 
einem entsprechenden Reagens, welches fahig ist. Amide oder Ester zu bilden, wodurch eine Verbindung 
der Formel 



W 3 — C(=X 1 )— Y 1 — Alk— 0 (l-c-1 ), 

hergestellt wird; oder 

i) Umsetzen einer Zwischenverbindung der Formel W 3 — C(=X 1 ) — OH, (VIII), worin W 3 die fruher 
definierte Bedeutung besitzt, mit einem Piperidin der Formel 



(III-b-2) 



in einem reaktionsinerten Ldsungsmittel, wenn gewunscht, nach Oberfuhren der OH-Funktion in (VIII) in 
eine geeignete Leaving-Gruppe, oder, wenn gerwunscht, durch Umsetzen von (lll-b-2) mit (VIII), 
gemeinsam mit einem entsprechenden Reagens, das fahig ist. Amide oder Ester zu bilden, wodurch eine 
65 Verbindung der Formel 
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_1 



W 3 -C-/^Y" CI-c-2), or 



hergestellt wird; oder 

j) Umsetzen eines Piperidins der Formel HD, (lll-a), mit einem Reagens der Formel U-Niederalkendiyl- 
H, (IX), worin L 1 so ausgewahlt ist, daB es gemeinsam mit — Alk — einen Rest der Formel (b-1 ), (b-3), (b-4), 
io (b-5), (b-6) oder (b-7) bildet, in einem geeigneten reaktionsinerten Losungsmittel, wordurch eine 
Verbindung der Formel L 1 — Alk — D, (l-d), hergestellt wird; oder 
k) Umsetzen eines Furans der Formel 

_ 1 8 _ 

15 R 



mit einem Piperidin der Formel (lll-a) in Gegenwart von Formaldehyd oder einer polymeren Form hievon in 
20 einem reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 



O v^CH -D 
r 18 I. if " 



worin R 18 ein wie in Anspruch 1 definierter Substituent des genannten Furanringes ist, hergestellt wird; 
oder 

I) Alkylieren e ines Furanderivates der Formel H — Y 1 — D\ (X-a), worin D 1 einen Rest der Formel 

— (Niederalkyl) o Alk-O^ 

darstellt, mit einer Zwischenverbindung der Formel E — Z— C^H^ — G, (Xl-a). worin E einen Rest der Formel 



R 




darstellt, in einem reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 
E — Z — C a H2s — Y 1 — D 1 , (l-e-1 ), hergestellt wird; 

m) Alkylieren einer Zwischenverbindung der Formel E — Z — C2H2S — Y^H, (Xl-b), mit einem Furanderivat 
45 der Formel G — D 1 , <X-b), in einem reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 
(l-e-1) hergestellt wird; 

n) Alkylieren eines Furanderivates der Formel H — Z 1 — — Y — D 1 , (X-c), mit einer 
Zwischenverbindung der Formel E — G, (XI-c), in einem reaktionsinerten Losungsmittel, wodurch eine 
Verbindung der Formel 

5 ° E — Z 1 — C 8 H2s — Y — D 1 , (l-e-2), 
hergestellt wird; 

o) Alkylieren einer Zwischenverbindung der Formel E — Z 1 H f (Xl-d), mit einem Furanderivat der Formel 
G — C s H2s — Y— D 1 , (X-d), in einem reaktionsinerten Losungsmittel, wodurch eine Verbindung der Formel 
(l-e-2) hergestellt wird; 
55 p) Umsetzen einer Zwischenverbindung der Formel 




H-Y a ~- ^^Vc-Y-Alk-D (Xll-a) , 



worin Y 3 " 1 die fruher beschreibene Bedeutung von Y 3 besitzt, mit der MaBgabe, daB es keine direkte 
Bindung darstellt, mit einem Reagens der Formel W 2 — C(=X a ) — G 1 , (Xlll-a) in einem reaktionsinerten 
ss Losungsmittel, wodurch eine Verbindung der Formel 
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hergestelltwird; 

q) Umsetzen einer Zwischenverbindung der Formei 

HY 2 — ^J^-ftlk-D (XH-b) 

mit einem Reagens der Formei R 6 — Z — C(=X) — G 1 in einem reaktionsinerten L6sungsmittel, wodurch eine 
Verbindung der Formei 



R 6. z .ji. y 2__£^. Alk - D d-f-2) ; 



hergestellt wird; 

r) Umsetzen einer Zwischenverbindung der Forme! 



HNR 



8 (J- v^-Alk-D (XII-c) 



mit einem Reagens der Formei R T — S0 2 — G 1 in einem reaktionsinserten Losungsmittel, wodurch eine 
Verbinding der Formei 



R 7 -S0 2 -NR 8 -^^-Alk-D (X-f-3)l 

hergestellt wird; 

s) Umsetzen eines Reagens der Formei R 6 — N=C=X a ~\ (XlV-a) worin X 0 " 1 fur O oder S steht, mit einer 
Zwischenverbindung der Formei (Xll-a) in einem reaktionsinerten Losungsmittel, wodurch eine 
Verbindung der Formei 

hergestellt wird; 

t) Umsetzen einer Zwischenverbindung der Formei (Xll-b) mit einem Reagens der Formei 
R 6 — N=C=X 1 , (XlV-b), wodurch eine Verbindung der Formei 

x 1 



R 6 -KH-C-Y I ^T^-Alk-D ( I-g-2 ) ; 



hergestellt wird, 

worin D einen Rest der Formei 



44 



10 



15 



20 



25 



60 



EP 0 151 824 B1 

f 



darsteUt; oder 

gegebenenfalls Oberfuhuren der Verbindungen der Formel (I) ineinander unter Verwendung 
technikbekannter Umwandlungsverfahren fur funktionelle Gruppen; und, wenn gewunscht, Uberfuhren 
der Verbindungen der Formel (I) in eine therapeutisch wirksame, nicht-toxische Saureaddrtionssalzform 
durch Behandlung mit einer geeigneten Saure oder umgekehrt, Uberfuhren des Saureadditionssalzes mtt 
Alkali in die freie Basenform; und/oder Herstellen stereochemisch-isomerer Formen hievon. 



Revendications 

1. Compose chimique ayant la formule 



"")! ... 



sel d'addition acide pharmaceutiquement acceptable ou forme stereochimiquement isomere possible de 
ce dernier, dans lequel: 
30 a 1 =A 2 — A 3 =A 4 est un radical bivalent ayant la formule 

— CH=CH— CH=CH— (a- 1 )' 
— N=CH— CH=CH— (a-2K 
35 — CH=N— CH=CH— (a-3), 

— CH«CH— N=CH— (a-4), ou 

— CH=CH— CH=N— (a-5), 

40 

o& un ou deux atomes d'hydrogene dans lesdits radicaux (a-1) — (a-5), peuvent, chacun independamment 
Tun de I'autre, §tre remplaces par un halo, un alkyle inferieur, un alkyloxy inferieur, un trifluoromethyle ou 
un hydroxy; 

R est un membre choisi dans le groupe consistant en hydrogene et alkyle inferieur; 
45 R 1 est un membre choisi dans le groupe consistant en hydrogene, alkyle, cycloalkyle, Ar 1 et alkyle 

inferieur substitues par un ou deux radicaux Ar 1 ; 

R 2 est un membre choisi dans le groupe consistant en hydrogene, alkyle inferieur, cycloalkyle, (alkyle 
inferieur) — CO — , (alkyloxy inferieur) — CO — et Ai^-alkyle inferieur; et 

L est un radical de formule 

so 

X 

W-C-Y-ADc- (b-1) ; 

:-n ^) 
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(b-5)i 
Het-AUc- 



(alkenyle inferieur )-Y 1 -Alk- «»"«» ou 

n ni >. ai_a 4 — A 3 =A 4 est un radical de formule (a-3), (a-4) ou (a-5), ou !lT «rieur 
n o A"-A 2 -A 3 =A 4 est un radical de formule (a-1) ou (a-2), et R est Ar 3 ou un alkyle •nfeneur 

substituted «i deux SdSS Ar 3 , ledh Ar 3 etant un pyrazinyU,, un thiazo.y.e ou un .m.dazoryle. 

6ventuellement substitue par un alkyle infeneur; 
L puet egalement etre un radical de formule 

15 Ar'-Alk- (b " 7): 

ledit W etant un membre choisi dans le groupe constant en hydrogene, alkyle inferieur. Ar\ Ar'-alkyle 
!nSrieur!Tpip6ridiriyle f 1-pyrrolidinyle, 4-morpholinyle, un radical de formule 



20 



25 



30 




(c-l-a), 

un radical de formule ^^J<^ " 

O 

un radical de formule w i_Zi_ (c-1-c), 

3S o& R 3 et R 4 sont chacun independamment un hydrogene ou un alkyle inferieur; et W 1 |J ^"^S 
Cn alkyle inferieur, substitues eventuellement par jusqu'a deux substituants choisis dans le groupe 

etre un hydrogene, un amino, un alkylamino inferieur, un Ar^amino ou un nitro . ~ imjr Ar i - un 
m ledit W 2 etant un membre choisi dans le groupe consistant en hydrogene, alkyle inferieur, Ar et un 

radical de formule 

rs_Z 1 — (c-2-a), 
45 oil R 5 est un hydrogene, un alkyle inf6rieur ou Ar 1 ; ledit T etant un radical de formule 

X 

r6_2 — c— Y 2 — ou R 7 — SO* — NR 8 — 
50 (C-3-a), (c-3-b); 

R 6 etant un hydrogene, un alkyle inferieur ou Ar 1 ; 
R 7 etant un alkyle inferieur ou Ar 1 ; et 
ex r 8 Atant un hvdroqene ou un alkyle inferieur; 

ledit HeSterX unradical de formule (c-1-a). (c-1-b) ou un radical de formule 

R u f 

60 ^^TJ^ >s p^ oude formule 

65 (c-4-a) 




(c-4-b) , 
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oli R 9 , R 10 , R 11 et R 12 sont chacun independamment un hydrogene ou un alkyle inferieur; ou un radical 
formula 



R 13 . £f\. (c-4-«). 



ou R 13 est un hydrogene, un alkyle inferieur ou un amino, ou ledit Het etant un furane substitue par un 
10 alkyle inferieur, ledit alkyle inferieur 6tant eventuellement substitue par un hydroxy, un mercapto, un 
alkyloxy inferieur, un alkylthio inferieur, {amino alkyle inferieur) thio, Ar 1 — O— ou par un radical de formule 



15 




(c-4-d-D, 



s etant un nombre entier de 1 a 6 inclus; ou bien od Z ou Y est une liaison directe, s peut Sgalement etre 0; 
et R 14 6tant un hydrogene ou un alkyle inferieur; 
20 ou n = O ou le nombre entier 1 ou 2; 

X est O, S, NR 15 ou CHN0 2 ; 
Y est O, S, NR 16 ou une liaison directe; 
Y 1 est O, S ou NR 16 ; 
Y 2 est S ou NR 16 ; 
25 Z est O, S, NR 8 ou une liaison directe; 

Z 1 est O, S ou NR 8 ; 

X a et Y* ayant independamment respectivement la mime valeur que X et Y; 

ledit R 15 etant un hydrogene, un alkyle inferieur, cyano, nitro, Ar^-sulfonyle, alkylsulfonyle inferieur, 
alkylcarbonyle inferieur ou Ai^-carbonyle; 
30 ledit R 18 etant un hydrogene, alkyle inferieur (Ar^alkyle inferieur, 2-alkyloxy inferieur-1,2-dioxoethyle; 

ou un radical de formule — C(=X) — R 17 ; R 17 etant un hydrogene, alkyle inferieur, Ar 2 , Ar^alkyle inferieur, 
alkyloxy inferieur, A^-alkyloxy inferieur, mono- ou di(alkyle inferieur)amino, A^-alkylamino inferieur ou 
Ar^alkyle inferieur(alkyle inferieur) amino; 

oil Ar 1 est un membre choisi dans le groupe consistant en phenyle, etant Eventuellement substitu§ par 

35 jusqu'd trois substituants, chacun choisi independamment dans le groupe consistant en halo, hydroxy, 
nitro, cyano, trifluoromethyle, alkyle inferieur, alkyloxy inferieur, alkylthio inferieur, mercapto, amino, 
mono- et di(aikyle inferieur) amino, carboxyle, alkyloxycarbonyle inferieur et alkyle inferieur— CO— ; 
thienyle; halothienyle; furanyle; furanyle substitue par un alkyle inferieur; pyridinyle; pyrazinyie; 
thiazolyle et imidazolyle substitue Eventuellement par un alkyle inferieur; et o& Ar 2 est un membre choisi 

40 dans le groupe consistant en phenyle substitue eventuellement par jusqu'a trois substituants chacun choisi 
independamment dans le groupe consistant en halo, hydroxy, nitro, cyano, trifluoromethyle, alkyle 
inferieur, alkyloxy inferieur, alkylthio inferieur, mercapto, amino, mono- et di(alkyie inferieurjamino, 
carboxyle, alkyloxycarbonyle inferieur et (alkyle inferieur)— CO; ou I'alkyle inferieur represente des 
radicaux hydrocarbures satures a chatnes droites et ramifiees ayant 1 d 6 atomes de carbone; I'alkyle 

45 comprend un alkyle inferieur et I'homologue superieur de ce dernier ayant 7 a 10 atomes de carbone; le 
cycloalkyle est un cyclopropyle, cyclobutyle, cyclopentyle et cyclohexyle; I'alkEnyle inferieur represente un 
radical hydrocarbure a chatne droite ou ramifiee contenant une double liaison et ayant 2 a 6 atomes de 
carbone; I'alkanediyle inferieur represente des radicaux alkanediyie bivalents a chatnes droites ou 
ramifiees ayant de 1 a 6 atomes de carbone; 

so a condition que: 

i) iorsque A^A 2 — A 3 =A 4 est un radical de formule (a-1 ) ou (a-2), et L est un radical de formule (b-1 ), ou 
W est autre qu'un hydrogene ou autre qu'un radical de formule (c-1-a) ou (c-1-b), alors X est different de O; 

ii) Iorsque L est un radical de formule (b-1), ou W est un radical de formule (c-1-c), ou Z 1 est NH, alors 
W 1 est autre qu'un hydrogene ou un alkyle inferieur; 

55 iii) Iorsque A 1 =A 2 — A 3 =A 4 est un radical de formule (a-1) ou (a-2), et L est un radical de formule (b-3), 

oCi X est O, Y est NR 16 , O ou une liaison diecte, et X a est O, 

a) alors Y* n'est pas O; 

b) et W 2 etant un alkyle inferieur, alors Y 3 n'est pas une liaison directe. 

2. Compose chimique selon la revendication 1, dans lequel L est un radical de formule (b-1), dans 
60 lequel Y est NH, X et O et W est un hydrogene; ou L est un radical de formule (b-1) dans lequel X est S, NH 
ou NCN, Y est NH et W est un 1-piperidinyle, 1-pyrrolidinyle, 4-moropholinyle, ou un radical de formule 
(c-1-c), dans lequel Z 1 est NR 8 et W 1 est un amino, nitro, alkyle inferieur, eventuellement substitu6 par un 
radical hydroxy, alkyloxy inferieur, 1-pip6ridinyle, 1-pyrrolidinyle, 4-morpholinyle ou phenyle, ou par deux 
radicaux alkyloxy inferieur; ou L est un radical de formule (b-1), dans lequel X est S, NH ou NCN, Y est NH et 
65 W est un alkyloxy inferieur ou un alkylthio inferieur; ou dans lequel L est un radical de formule (b-1) ou W 
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Z est NH ou une liaison directe et R 14 est un hydrogene; ou 

t S" Ta^ttW- Pn«nV.e — P- un hydroxy ou un aiKyloxy 
'"^Compose chimique selon I'une que.conque des revendication 1 et 2 pour etre utiiise comme 
""fcompose chimique seion Tune que.conque des revendications 1 et 2 pour etre utiiise comme 
"nTompSS'pSra-ceutique comprenant u„ excipient inene et una quantite pharmaceutiquement 

ac Tcr P o« 

^Woc^e ^ffSSdSSSSon rune queiconque des revendications 1 et 2, 
rara St1.Man?u^e n pSSne de formuie Q 2 — D (...) avec un intermediaire de formula 00 dans un 
^TQ^unlydrogene et est un 5 ntermediairedeformu.eL-G(..-aUeditG represented un halo ou 
un sulfonyloxy; ou o,_y\__rsi i\um\ ledit G 1 representant un halo, 

alkyloxycarbonyloxy inferieur, ou encore ou G est relie a 



X C=N_R«, 

/ 



i. peut egalement etre un -N(a.ky.e inferieur)NO; et Q 2 est un radical de formuie HV-Alk . 
preparant ainsi un compose de formuie 



45 



W — C — Y 1 — D 

3) Q 1 est un intermediaire de formuie 



X 

i vi_n <l-a-D; °" 



50 X 3 



60 



55 



2 »• a yf~>\ » „1 (H-b-2), 
W -C-Y — y-c-G , 

et Q 2 est un radical de formuie HV-Alk- , preparant ainsi un compose de formuie 
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5) Q 1 est un intermediaire de formule 



et Q 2 est un radical de formule 



X 

W-C-G 1 «<-*>-*> 



< C Vn 



preparant ainsi un compost de formule 



5 /~V 



^(CH 2 ) n 



<I-a-4); .ou 



6) Q 1 est un intermediaire de formule W — C(=X) — Y 1 H (ll-c-1) et Q 2 est un radical de formule G—MK 
preparant ainsi un compose de formule (l-a-1); 

7) Q 1 est un intermediaire de formule 

et Q 2 est un radical de formule G — Alk f preparant ainsi un compose de formule (l-a-2); 

8) Q 1 est un intermediaire de formule (alkenyle inferieur)— Y 1 — H (ll-c-3), et Q 2 est un radical de formule 
G— Alk— , preparant ainsi un compose de formule (l-a-3); 

9) Q 1 est un intermediaire de formule Het'— H, (ll-c-4), ou ledit Het' est un radical de formule (c-4-a), 
(c-4-b) ou (c-4-c) et Q 2 est un radical de formule G — Alk, priparant ainsi un compose de formule 
Hef— Alk— O (l-a-5); ou 

b) en faisant r6agir un r^actif de formule W 1 — Z 1 — H (ll-d) avec un intermediaire de formule 
HY 1 — Alk— D (lll-b-1) en presence d'un agent approprie generant C=X, dans un solvant inerte, preparant 
ainsi un compost de formule W 1 — Z 1 — C(=X) — Y 1 — Alk — D, (l-a-1-a); ou 

c) en faisant r£agir un reactif de formule (ll-d) avec un intermediaire de formule 



(II-b-2) 

(C Vn 



en presence d'un agent approprie generant 

\ 

C=X, 

/ 

dans un solvant inerte, preparant ainsi un compose de formule 



W -Z -ON / 



N-(CH^) 
2 n 



d) en cyclodesulfurisant un intermediaire de formule 

R 



(I-a-4-a)? ou 



J-N Vn-C-NH-C = C-NH-R 1 (IV) 
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avec un halogenure d'alkyle, un oxyde metallique ou un sel metalhque appropne dans un .^ ,van V n fJ*; °" 

e) en faisant reagir un intermediaire ce formule W-Z'-H (V) avec une p.pendine de formute 
X 1 =C=N— Alk— D (VI), ou X 1 est O ou S, dans un solvant inerte, preparant ainsi un compose de tormuie 

5 W 1 — Z 1 — C(=X 1 ) — NH — Alk — D (l-b-1); OU 

f) en faisant reagir un intermediaire de formule W 1 -N=C=X 1 (VII) avec une piperidine de formule 
HY 1 Alk — D (lll-b-1), dans un solvant inerte, preparant ainsi un compose de formule 

w W 1 — NH — C(=X 1 )— Y 1 — Alk— D 0-*>-2); ou 

g) en faisant reagir un intermediaire de formule (VII) avec une piperidine de formule 

D 

J~~X (III-b-2), 
20 dans un solvant inerte, preparant ainsi un compose de formule 



x 1 



25 
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\-(CH_) 
2 n 



h) en faisant reagir un intermediaire de formule W^-Ct-tfV-OH (VIII), ledit W 3 ayant la valeur decnte 
precedemment de W, a condition que W 3 soit autre qu'un radical de formule (c-1-c), avec une P]^™ ,ne °® 
formule HY 1 — Alk— D (lll-b-1). dans un solvant inerte, si on le desire, apres avoir transforme la iwncnon un 
dans (VIII) en un groupe partant approprie, ou, si on le desire, en faisant reagir (lll-b-1) avec (VH!) avec un 
reactif approprie capable de former des amides ou des esters, preparant ainsi un compose da tormuie 

W 3 — C(=X 1 ) — Y 1 — Alk — D (l-o^ ou 

i) en faisant reagir un intermediaire de formule W 3 -C(=X 1 )-OH (VIII), ledit W 3 ayant la valeur definie 
precedemment, avec une piperidine de formule 



D 

BM ) (III-b-2) 



N > 

45 dans un solvant inerte, si on le desire, apres avoir transforme la fonction OH dans (VIII) en un groupe 
partant approprie, ou, si on le desire, en faisant reagir (III-b-2) avec (VIII), avec un solvant appropne capable 
de former des amides ou des esters, prSparant ainsi un compose de formule 



50 



x 1 



-on ; 



(I-c-2)j ou 



^ CH 2 } n 



j) en faisant reagir une piperidine de formule HD (IH-a) avec un reactif de formule L'-alkenediyte 
inferieur-H (IX), ou L 1 est choisi de telle sorte qu'il forme, combine avec— Alk— , un radical de fomiule to-i), 
(b-3). (b-4), (b-5), (b-6) ou (b-7), dans un solvant inerte approprie, preparant ainsi un compos* de tormuie 
L 1 — Alk— D (l-d); ou 
60 k) en faisant reagir un furane de formule 

^18 _ 
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avec une piperidine de formule (lll-a) en presence de formaldehyde ou d'une forme polymere de celui-ci, 
dans un solvant inerte, preparant ainsi un compose de formule 




(I-e) 



ou R 18 est un substituant, defini dans le revendication 1, dudit cycle furane; ou 

I) en alkylant un derive du furane de formule H — Y 1 — D\ (X-a), o\i D 1 repnSsente un radical de formule 



-{alkyle inferieur) ^ O ^ ^ Alk-D, 

IT 



avec un intermediaire de formule E — Z — CsH^ — G (Xl-a), oO E represente un radical de formule 



R" 




I 



dans un solvant inerte, preparant ainsi un compose de formule 

E — Z — C s H2s— Y 1 — D 1 (»-e-1); 

m) en alkylant un intermediate de formule E — Z — CgH^ — Y 1 !^ (Xl-b), avec un deriv6 du furane de 
formule G — D 1 , (X-b), dans un solvant inerte, pr§parant ainsi un compose de formule (l-e-1); 

n) en alkylant un derive du furane de formule H — 7} — C 8 H2s — Y — D\ (X-c), avec un intermediaire de 
formule E — G, <XI-c), dans un solvant inerte, preparant ainsi un compost de formule 

E — Z 1 — CgHjk, — Y — D 1 O-e-2); 

o) en alkylant un intermediaire de formule E — 7? — H (Xl-d), avec un deriv6 du furane de formule 
G— C S H 23 — Y— D\ (X-d), dans un solvant inerte, preparant ainsi un compose de formule (l-e-2); 
p) en faisant reagir un intermediaire de formule 



O 1 



-Alk-D (XU-a), 



oCj Y 8 " 1 a ete decrit pr§cedemment comme ayant la valeur de Y a , a condition qu'ii he soit pas une liaison 
directe, avec un reactif de formule W 2 — C{=X a ) — G 1 , (Xlll-a), dans un solvant inerte, preparant ainsi un 
compose de formule 



x a x 



-Alk-D (I-f-l)l 

q) en faisant reagir un intermediaire de formule 



Alk-D (XH-b) 

avec un reactif de formule R 6 — Z — C(=X) — G\ dans un solvant inerte, preparant ainsi un composi de 
formule 

X 

r 6 -z-c-y 2 ^^y-Alk-D C l-f-2 ) ; 
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r) en faisant reagir un interemediaire de formula 

HNR 8 ^~^-Alk-D (XII-C) 

avec un reactif de formule R 7 — SO2— G 1 , dans un solvant inerte, preparant ainsi un compose de formule 



R 7 -S0 2 -NR 8 ^"^-Alk-P (I-£-3)j 



s) en faisant reagir un reactif de formule R s — N=C=X a " 1 (XlV-a), ou X a ~ 1 est O ou S r avec un 
intermediate de formule (Xll-a), dans un solvant inerte, preparant ainsi un compose de formule 

X s " 1 _ x 




R K m ^-2^£ \\1Uaix-d c 1-9-1 ) > 



t) en faisant reagir un intermediate de formule (Xll-b) avec un reactif de formule R 6 — N=C=X 1 (XlV-b), 
preparant ainsi un compose de formule 



ou D represente un radical de formule 



R 1 



i -1 



^ ' R N *nv 



en transformant eventuetlement les composes de formule (I) Tun en I'autre conformement aux procedes 
connus de transformation des groupes fonctionnels; et, si on le desire, en transformant les composes de 
formule (I) en une forme de sel d'addition acide therapeutiquement active non toxique par traitement avec 
un acide approprie ou, inversement, en transformant le sel d'addition acide en la forme de base libre avec 
un alcali; et/ou en preparant leurs formes stereochimiquement isomeres. 
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